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e The 38-inch reflector of the J. I. Holcomb 
Observatory at Butler University provides 
potentially the opportunity for utilization of a vari- 
ety of accessories. The f/4 38-inch primary is large 
enough to have adequate light-gathering power and 
yet is of a size that can be conveniently mounted 
and easily manipulated. The Cassegrain optical 
system places the eyepiece near the center of motion, 
and the easily installed plate holder is a flexible 
accessory. The rugged and well balanced mounting 
is ideally suited to the addition of photometer, 
spectrograph, or other attachments. The 6-inch re- 
fracting guide telescope of long focus gives easy 
and accurate assistance in use of the instrument. 
Installation of a Newtonian diagonal and eyepiece 
or plate holder could be accomplished with a min- 
imum of difficulty. The telescope has performed 
well for both public nights and class instruc- 
tion over the past six years. pe 


This 38” Reflector Telescope was designed and 
built by J. W. Fecker for the J. 1. Holcomb Ob- 
servatory at Butler University. It is used for: 
student instruction, photography and visual use. 
ACCEssorIES: 3” aperture wide-angle finder 
telescope, 6” aperture guide telescope, zenith 
eyepiece adapter, 

FEATURES: fork mounting, sidereal drive, side- 
real, hour and declination circles, solenoid clamp- 
ing and motor driven slow motions in right as- 
cension and declination. 


For more information about this scope or other 
telescopes to meet your specific needs, write 


j- we. fecker 


Division of American Optical Co. 
6592 Hamilton Ave., Pittsburgh 6, Pa. 
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Frank E. Ross 


NE of the most versatile of all 

American astronomers was Frank E. 
Ross, who died September 2Ist at the age 
of 86. Today he is perhaps first remem- 
bered for the large-field lenses he de- 
veloped for precise astronomical pho- 
tography, and for the correcting lenses 
he invented to be used with great re- 
flectors to enlarge the field of sharp 
definition. 

Optical design was, however, only one 
of Dr. Ross’ careers. Trained in celestial 
mechanics by Armin Leuschner at the 
University of California, in 1902 he 
joined the Nautical Almanac Office in 
Washington, D.C. There he collaborated 
with Simon Newcomb in a monumental 
study of the moon’s motion. The Ameri- 
can Ephemeris still bases its predicted po- 
sitions of the planet Mars and of Saturn's 
satellite Phoebe upon orbits determined 
by Dr. Ross. 

From 1905 to 1915 he was in charge of 
the International Latitude Observatory at 
Gaithersburg, Maryland, and then spent 
a decade as a physicist with Eastman 
Kodak Co., finally joining the staff of 
Yerkes Observatory in 1924. There he 
prepared with Mary Calvert a magnificent 
photographic atlas of the Milky Way, and 
discovered many hundreds of variables 
and stars with large proper motions. 

For the last 30 years of his life, Dr. 
Ross was also connected with Mount 
Wilson and Palomar Observatories, and 
served as a consultant in the design of 
the 200-inch Hale telescope. At Mount 
Wilson he secured a famous series of 
photographs, through color filters, of the 
planet Venus; these long remained the 
high-water mark in the observational at- 
tack on the nature of that planet. 

Precise photographic photometry was 
also a favorite subject of his, and led to 
the invention of the Ross microphotom- 
eter. He collaborated at Mount Wilson 
with F. H. Seares and Mary Joyner in 
preparing a large catalogue of accurate 
magnitudes of stars north of declination 
+80°. 

In the range of astronomical fields to 
which he made first-rate contributions, 
few other American astronomers can be 
compared to Frank E. Ross. JA 
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Fig. 1. These loops of glowing gas, photographed on the limb of the sun by the Sacramento Peak 15-inch prominence 
camera, are solar prominences of class ASI (see table on page 254). The diagram below identifies particular details for 
discussion. All pictures with this article are from Harvard and Sacramento Peak observatories, courtesy U.S. Air Force. 


The Fine Structure of Solar Prominences—| 


DoNALp H. MENZEL and JOHN G. WoLBacH, Harvard College Observatory 





Fig. 1 (key). The loop 
prominence shown above 
and sketched here may be 
seen in its entirety in Fig. 
2. The bright luminous 
structure at A is an excel- 
lent example of a filament 
resolved into thin parallel 
threads. At B, neighboring 
fine features brighten at 
contiguous places along 
the filaments. Some of the 
elongated, linked clouds 
that the authors liken to 
sausages are seen at C. 

















NTIL the year 1868, astronomers 
U could observe the red clouds of 

glowing hydrogen at the sun’s edge 
— the solar prominences — only during 
total eclipses. Then N. Lockyer and J. 
Janssen independently discovered a spec- 
troscopic technique for visual observations 
of these formations at any time. The 
modern era in the study of prominences 
began with B. Lyot’s invention of the 
coronagraph (1931) and the introduction 
shortly afterward of optical filters with 
very narrow passbands. 

The 6-inch coronagraph and the 15-inch 
prominence camera of Sacramento Peak 
Observatory and instruments of other 
solar stations have provided detailed mo- 
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Fig. 2. In these remarkable ASl-type 
loops, hydrogen gas flows down each 
side of the nearly circular trajectory 
like water escaping from a piece of 
hose open at both ends. A number of 
bright knots or condensations are in 
the gas streams at D. The brighter 
filaments are partly overexposed in 
this 6-inch coronagraph picture taken 
on June 28, 1957. 
tion pictures of activity. 
These hydrogen-alpha photographs show 
clearly that prominences are not uniform 


prominence 


clouds of gas, but frequently possess an 
intricate filamentary structure of various 
degrees of complexity. 

The simplest form consists of one or 
more filaments of matter, usually moving 
downward from the corona. Few of these 
trajectories appear to be uniformly lumi- 
nous; they generally display, as in Figs. | 
and 2, an irregular pattern of knots or 
following one an- 
size, the 


condensations closely 


other along each filament. In 
individual knots of gas are comparable 
to the earth or the moon. 

\s the photographs show, the knots are 
often elon- 


not necessarily round, but 


eated. These individual “dashes” some- 


times lie parallel to the filament along 
the direction of motion and resemble a 
string of moving sausages. Less frequent- 
ly the dashes lie perpendicular to the 
and the motion 


filament direction of 




















Fig. 3. This October 9, 1957, photo- 


graph obtained with the 15-inch 
prominence camera shows rain of 
class ASa. Several distinct flow pat- 


terns arise in various coronal sources, 
E. The sausagelike formations that 
prevail generally in this region con- 
trast markedly with the isolated ex- 
amples of nearly uniform streamers at 
F. Near G are a number of fine 
threads, both parallel and perpendic- 
ular to the general downward motion 
of the material. Examples of fishbone 
structure are at lower right. 





(Figs. 3 and 4), 
be referred to as fishbone. 

Under highest magnification, a filament 
occasionally is resolved into a series of 
fine, parallel threads with either a sau- 
sage or fishbone structure superposed. 


and their pattern may 


Fig. 1 shows threads of this type. Such 
detailed examination reveals the varying 
complexity of prominences, ranging from 
simple threads to multiple and_ inter- 
woven or tangled filaments that form a 
vertical curtain (Fig. 5). 

\ single prominence may simultane- 
ously exhibit sausagelike structure in one 
We do 


not know why prominences show so wide 


region and fishbone in another. 


a range of structural form, and we place 
no special emphasis on these details. Ou 
desire is to emphasize how intricate the 
filamentary or fibrous structure can be. 
We also wish to show that some promi- 
nences possess diffuse or hazy filaments, 


while others have sharply defined fibers, 
with diameters less than the effective re- 
solving power of the instrument. 

To illustrate the variations of internal 
appearance, we have selected a variety of 
typical prominences from the voluminous 
available observational material. For 
each, we give the classification on a sys- 
tem devised by D. H. Menzel and J. W. 
Evans, as modified by F. Q. Orrall. 

To describe both behavior and appear- 
ance of prominences, the system first di- 
vides them into two classes: A, in which 
the luminous matter comes from above, 
and B, in from 
Each class is then separated into two 


which it comes below. 


groups consisting of prominences  as- 
sociated only with sunspots, subclass §, 
and prominences not so associated, sub- 
class N. 

\n additional behavioral description is 


necessary, because in the course of its de- 


The table shows the full system. 
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velopment a prominence of class A may 
suddenly ascend. At some stage of their 


development, many hedgerow — promi 
nences display heightened activity. ‘The 
rate of downward flow increases markedly. 
Then the matter suddenly elevates to 
form an expanding arch, giving the il 
lusion that such prominences belong to 


class B rather than A. Indeed, many 











Fig. 4 (above and left). Fishbone pat- 
terns occur where matter breaks from 
the funnel-shaped cloud at H, and 
moves toward L, in the direction of 
the arrow. At the same time, the bright 
knots lengthen across this direction 
(1). Luminous material cascades in 
graceful arcs to the surface 





PROMINENCE CLASSIFICATION 
A (Descending) 


S (Spot) N (Non-spot) 
a. rain a. coronal rain 
f. funnel b. tree trunk 
l. loop c. tree 


d. hedgerow 
f. suspended cloud 
m. mound 


B (Ascending) 


S (Spot) N (Non-spot) 
s. surge s. spicule 
| p. puff 





= — _ 


writers term such behavior “eruptive,’ 
as distinguished from “quiescent,” a 
category to which most class 4 promi- 
nences were once assigned. Actually the 
behavior of these prominences does not 
justify the use of either older term. 
Matter continually filters through an 
1 prominence, becoming luminous at the 
top and descending slowly with approxi- 
mately uniform velocity until it flows 
from the bottom. The speed of descent 
usually ranges between 10 and 20 kilo- 
meters per second, so that the substance 





at J, while a transition from 
complex to simple patterns 
occurs at K. This ANf forma- 
tion occurred July 14, 1957. 


Fig. 5 (below and _ right). 
Resolution of this ANd 
hedgerow into filaments is 
evident. The dominant mo- 
tion is downward, with un- 
usual upward flow at M. 
Fishbone arrangement oc- 
curs at N. Three days after 
this prominence was photo- 
graphed, it appeared as a 

















tree, ANc, then vanished. 































































































Fig. 6. 


of a large hedgerow prominence some 
150,000 kilometers high undergoes a 
complete change about once every three 
hours. Meanwhile, the appearance of 
the prominence generally remains sub- 
stantially the same. As a result, we con- 
clude that the physical conditions and 
the force fields responsible for the shape 
and distribution of the gases possess a 
singular degree of permanence. 

With a spectroheliograph or a Lyot 
filter we can observe hedgerows on the 
face of the sun itself. In He light they 
appear as dark filaments against the 
bright background of the photosphere, 
because they absorb more light than they 
emit along the line of sight. Frequently, 
they persist for several solar rotations of 
approximately 27 days each. 

Some years ago, one of us (Menzel) 
proposed a physical model for a structure- 
less prominence, in terms of a solution 
of the equations of magnetohydrostatics. 
To understand this model and apply it to 
real prominences, consider the following 
elementary situation. 


Imagine a magnetic field embedded in 
the hot corona, with lines of force paral- 
lel to the solar surface, as in Fig. 6a. 
Now suppose that, in the region indicated 
as O between the dotted lines, some dis- 
turbance causes the corona to lose energy 
rapidly, perhaps through radiation in the 
far ultraviolet. ‘The gas cools, contracts, 
and subsides, carrying the magnetic lines 
of force with it, as shown in 6b, wherein 
P represents a prominence supported by 
a balance of gas pressure and magnetic 
forces. The prominence is supposed to 
extend a relatively large distance above 
and below the plane of the paper. 

It is commonly believed that ionized 
gas can move only along — not across — 
magnetic lines of force. This statement 
requires some modification. The natural 
motion does tend to be along the field. 
However, motion may occur across the 
field, and then the lines of force are 
stretched and distorted as in 6c. When 
the displacement perpendicular to the 
field is excessive, in the sense that it ex- 
width of the disturbance, 


ceeds the 


A sketch to illustrate the Menzel model of a structureless prominence. The heavy horizontal lines represent the 
solar surface, while lighter ones indicate the magnetic field in the sun’s atmosphere. 


second-order forces come into play which 
may cause bubbles of ionized gas to break 
through the lines of force, each bubble 
containing some of the original magnetic 
field. 

There will thus be a tendency for a 
column of bubbles to form, these in turn 
tending to elongate in the direction of the 
field, under the compression of both mag- 
netic and hydrostatic forces (Fig. 6d). An 
alternative form is in 6e, where the lines 
of force are heavily stretched downward 
and the successive bubbles of gas are 
themselves compressed by the effect of 
the overlapping layers as the matter 
slowly descends along the vertical column. 

The rupture of the field may occur at 
intervals, resulting in parallel columns of 
gas bubbles. Figs. 7 and 8 illustrate the 
rib structure formed as successive layers of 
matter condense and leak through the 
lower layers of the magnetic field. Thus, 
this simple model appears to account for 
the major features of downward-moving 
prominences. 

(To be continued) 























Fig. 7 (left). This type-ANf suspended cloud was photographed 

on October 9, 1959, with the 15-inch camera at Sacramento Peak. VY 

Material is flowing predominantly downward and filtering slowly 

from the bottom of the cloud. The arrow at Q shows the direction " 

of motion of the material as it flows across the axis of the fish- 04 
bone structure, parallel to the magnetic field. 


Fig. 8 (right). The suspended cloud seen in Fig. 7 is shown about 
three hours later, when the seeing at Sunspot, New Mexico, had 
deteriorated markedly. The bubbles of luminous gas at R now flow 
downward, indicated by the arrow. The ribbed pattern due to 
ie multiple ruptures of the field may be noted in both pictures. 
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J. Russell Smith secured these pictures of the eclipse of the moon on September 5th with the 16-inch Newtonian reflector 

of his Skyview Observatory in Eagle Pass, Texas. The prints are contrasty, so in each case the penumbral darkening along 

the edge of the umbra is emphasized. From left to right, the exposure times on Tri-X film a 1/100 second at 9:31 Uni- 

versal time, 1/50 at 9:59, and 1/50 at 10:14. The first picture was taken while the moon was in the penumbral shadow, 
five minutes before predicted umbral contact. All times given with this article are UT. 


Amateurs Photograph the Lunar Eclipse 


N September 5th, generally fair excellent photographs that were taken. for watchers in many places. One ob- 
O weather favored most amateur ob \ctivities on eclipse night ranged from — server in British Columbia described _ it 

servers of the total eclipse of the — the backyard vigil of the lone amateur to — as “often so bright that I thought dawn 
moon, although in the United States — large eclipse parties held by societies, and = was coming.” This display was seen as 
large areas of the East and Midwest were — many groups made expeditions to country — far south as Amarillo, Texas. 
clouded out. Reports and pictures have — sites far from city lights (see front cover). ‘The December issue of Sky AND TELE- 
been received from places as widely sepa \s the moon entered deep in the earth’s — scope will contain a synopsis of the visual 
rated as Rhode Island, Hawaii, British — shadow and the brightness of a full-moon — observations of the eclipse, and a listing 
Columbia, Costa Rica, and Australia. On night faded away, a spectacular auroral — of the names of all persons who submitted 
these pages are some samples of the many — display became visible during totality — reports or pictures of the event. 


Eight-inch reflectors and eyepiece projection were used 
for both of these pictures. At the left, penumbral dark- 
ening is recorded at 9:28, eight minutes before umbral 
eclipse began. Alan L. Larson, of Burlington, Iowa, 
took this 1/300-second exposure on Tri-X film, through 
a low-power eyepiece. Below is seen the moon at 12:15, 
10 minutes after totality ended. Harold J. Kendis, Jr., 
Los Angeles, California, used a special lens system to ob- 
tain an effective focal length of 19.5 feet, the moon’s 
image on the negative being over two inches in diameter. 
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Above: Eight stages in the disappearance of the moon 
into the earth’s shadow were recorded on a single neg- 
ative by Richard Cromwell at Des Moines, Iowa. The 
first exposure, at upper left, was made at 9:36, at the 
moment of umbral contact, and shows strong penumbral 
darkening. Subsequent exposures were made at 10- 
minute intervals until two minutes before the moon was 
completely engulfed at totality. 


Right: The series above was taken with a Mamiya C 
camera attached to the homemade 6-inch Springfield re- 
flector that Mr. Cromwell is operating at the right. The 
telescope tube (mottled gray) is supported by a simple 
but sturdy pipe mounting that is firmly embedded in 
the ground. Tom Morehead, at the left, adjusts the 
eyepiece of the 10-inch portable reflector (white tube) 
that was used for visual observations. Mr. Cromwell took 
this self-photograph by pulling a black thread attached 
to the shutter mechanism of his camera. 


At San Carlos, California, Victor Niko- 
lashin took pictures of the moon while 
it was in the penumbra, or light outer 
shadow of the earth, just before the 
umbral phase (left) and while it was 
emerging from the umbra (right). The 
1/25-second exposures were secured at 
the Newtonian focus of a 6-inch f£/6 
homemade reflector. The first picture, 
at 9:36 (umbral contact), was on a 
103a-O spectroscopic plate developed 
for four minutes in D-19 to bring out 
the penumbral shading. The other, at 
12:45, was on Polaroid film with an 
ASA rating of 200, developed in D-11 
for about five minutes. As with all 
other photographs in this article, the 
moon is shown uninverted, with north 
at the top. 
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Above: Thirteen members of the ob- 
serving section of the Tucson Astro- 
nomical and Astronautical Assoc 
watched the eclipse at Gates Pass 
nic area, 10 miles west of the Arizona 
city (see the front-cover photograph). 
This series of moon shots by group 
leader Donald J. Strittmatter shows 
the moon in the umbral shadow at 10- 
minute intervals, beginning at 10:06 
and ending two minutes before to- 
tality. The image formed by his 8-inch 
reflector was projected through a 32- 
mm. Erfle eyepiece and recorded by a 
Bronica single-lens reflex camera on 
Royal-X Pan film. The large dark sea 
at the right is Mare Crisium, with 
Mare Tranquillitatis to its left and 
Mare Foecunditatis below. 


Left: For one year, Eddie Ries, a 14- 
year-old high school sophomore from 
Pico Rivera, California, has _ taken 
about 250 pictures of the moon, in- 
cluding a record of the entire lunar 
cycle, for his science fair project. The 
eclipse photograph here was made at 
12:53 on Royal Pan film, with his 6- 
inch reflector at 60x. Tycho is promi- 
nent at the lower left; Plato is the 
dark crater at the upper right. 


Part of the equipment set up by Fred Larsen of Los Angeles, California, for viewing the lunar eclipse, as well as the 

eclipse of the sun on September 20th (see page 282). His main instrument, at the left, is an 8-inch Cassegrainian used 

for close-ups of the last part of the lunar eclipse. At the right, an old De Vrey camera was attached to a 5-inch achromatic 
telescope for color movies, taking one picture per second. The moon’s image almost filled the 16-mm. frame. 
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The Problem 
of Cygnus A 


OTTO STRUVE 
National Radio Astronomy 


Observatory* 


map gave a first rough view of the 
northern heavens in radiation of 1.9 
This historic chart 
month) 


ie 1944, Grote Reber’s pioneer radio 


meters wave length. 
(reproduced on page 191 last 
showed a broad band of emission stretch- 
ing across the sky, corresponding in po- 
sition with the Milky Way. Superimposed 
on the band were three strong concen- 
trations in the constellations Sagittarius, 
Cassiopeia, and Cygnus, that are now 
the most intense dis- 
the sky. 


known as three of 
crete radio sources in 

The first of these, Sagittarius A, coin- 
cides with the center of our galaxy. F. D. 
Drake has recently resolved it into four 
symmetrically placed components. The 
inner two are clouds of hot hydrogen gas, 
while the outer pair probably represent 
a gaseous ring, whose plane coincides 
with the plane of symmetry of our galaxy, 
the ring radiating by the synchrotron 
process. The source Cassiopeia A, which 
I discussed last month, is probably the 
remnant of a supernova that exploded 
about 260 years ago. 

Cygnus A remained unidentified with 
any optically observable feature until, 
nine years ago, F. G. Smith at Cambridge, 
accurately measured its  co- 


19" 57" 455.3, 440° 357.0 


England, 
ordinates as 


*Operated by the Associated Universities. Inc.., 
under contract with the National Science Foundation. 
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Fig. 1. This greatly enlarged portion of a photograph taken with the 200- 
inch shows the peculiar object — possibly a pair of colliding galaxies — in the 
position of the cosmic radio source Cygnus A. The very faint halo is 
larger than this field. Mount Wilson and Palomar Observatories photograph. 


(1950). In this same spot, W. Baade and 
R. Minkowski photographed a_ peculiar 
I8th-magnitude galaxy, evidently the 
source of the radio emission. 

This faint object has an abnormal ap- 
pearance, consisting of a pair of distinct 
condensations about two seconds of arc 
apart, and surrounded by a large, dim 
halo (Fig. 1). The spectrum of the galaxy 
is also remarkable. Superimposed on the 
faint continuous background from the 
hosts of member stars there are many 
diffuse emission lines, attributed to for- 
bidden transitions (Fig. 2). According to 
W. A. Baum, more than half of the visible 
light of the object is produced by emis- 
In this respect, the Cygnus 
radically from ordinary 


lines. 
differs 


sion 
galaxy 


Fig. 2. The spectrum 
of Cygnus A, recorded 
by W. Baade and R. 
Minkowski with the 
; 200-inch telescope. Very 
= bright lines of ionized 
re oxygen, nitrogen, and 
neon make this spec- 
trum quite abnormal 
for a galaxy. The Pal- 
omar astronomers used 
a grating spectrograph, 
giving overlapping or- 
ders. From the “Astro- 
physical Journal.” 
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systems, such as M31 or the Milky Way, 
whose spectra exhibit weak emission lines 
and a relatively strong continuum. 

Baade and Minkowski, in 1954, ex- 
plained the pair of condensations as two 
separate galaxies in the act of colliding 
nearly face on. Their motion relative to 
each other would make an angle of about 
15 degrees to the line of sight. Earlier, 
in 1951, Baade and L. Spitzer, Jr., had 
computed the chances of collisions be- 
tween galaxies. The probability that a 
particular field galaxy will collide with 
some other one is extremely small. In 
dense clusters of galaxies, however, such 
encounters should be much more frequent. 

Thus, when Baade and Minkowski dis- 
covered that the Cygnus A object is 
actually one of the brightest members of 
a remote, rich cluster of galaxies, it 
seemed not unreasonable to suggest that 
it is a pair of galaxies undergoing a col- 
lision. Since each of the two systems may 
be of the order of 100,000 light-years in 
diameter, and the relative velocity per- 
haps 3,000 kilometers per second, it 
might easily take something like a million 
vears for one galaxy to pass through the 
other. 

“As far as the stars of the colliding 
are concerned,” the Palomar as- 
tronomers wrote in 1954, “such a collision 
is an absolutely harmless affair. The aver- 
age distance between two stars is so large 


systems 


that the two galaxies penetrate each other 
without any stellar collisions. The situa- 
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tion is very different for the gas and dust 
embedded in the two systems. Because of 
the much shorter free paths of the gas and 
dust particles, the collision of the two 
galaxies means a real collision of the im- 
bedded gas and dust, which are heated 
up to very high temperatures, since the 
collisional velocities range from hundreds 
to thousands of kilometers per second.” 

Ihe hypothesis of colliding galaxies as 
strong radio sources has since been the 
subject of many investigations, and until 
recently most astronomers adopted it. 
Some doubt arose when radio astronomers 
observed that the centimeter and meter 
emission of Cygnus A does not come from 
the pair of condensations, but from two 
large blobs, located about 80 seconds of 
(some 250,000 light-years) to either 
side of the optical object. No visible 
light is associated with these blobs. The 
optical feature itself has a longest di- 
30 seconds of arc 


arc 


ameter of only about 

(90,000 light-years). 
In November, 1959, Minkowski redis- 

cussed the problem of Cygnus A when the 
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Fig. 3. Succes- 
sive stages in 
the collision of 
two galaxies, 
as visualized by 
I. S. Shklovsky 
in 1954. As the 
galaxies inter- 
penetrate, the 
gas and dust 
clouds _ recoil. 
From “Cosmic 
Radio Waves.” 
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National Academy of Sciences met at 
Indiana University. There he stated: 
“This difference of optical and radio ap- 
pearance does not contradict the identifi- 
cation. . . . [It has] now become strik- 
ingly clear from unpublished investiga- 
tions by Bolton of the source Centaurus 
A, whose identification with NGC 5128 
cannot be doubted.” In both cases, there 
are optically unobservable sources of 
radio emission, symmetrically placed with 
respect to the optical object. For Cen- 
taurus A, the two radio blobs are each 
about four degrees from NGC 5128, or 
approximately 1} million light-years. 
The Soviet radio astronomer I. S. 
Shklovsky had accepted the colliding- 
galaxy hypothesis in his book, Cosmic 
Radio Waves, whose English translation, 
containing its author’s revisions, was pub- 
lished earlier this year. He gives an im- 
portant analysis of the phenomena that 
would result from the encounter of two 
galaxies, each surrounded by a spherical 
halo of exceedingly tenuous but hot gas. 


When the outer edges of the halos 





Fig. 4. The intense southern radio source Centaurus A is associated with this unusual elliptical galaxy, NGC 5128. 

Minkowski has called this two galaxies in collision, interpreting the dark band as a spiral seen edge on. Shklovsky, 

however, thinks it a single galaxy with an obscuring belt, and suggests that remote Cygnus A would appear similar, 
if it could be viewed from nearby. Hale telescope photograph from Mount Wilson and Palomar Observatories. 
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clashed, a hydrodynamic wave would be 
propagated rapidly through the gas, caus- 
ing the appearance of many high-energy 
charged particles (Fig. 3). Their veloci- 
ties, in the case of electrons, would ap- 
proach the speed of light. Such so-called 
relativistic electrons produce strong radio 
waves. 

In his book, Shklovsky calculated from 
the assumed density of the halos and their 
relative velocity that the kinetic energy of 
the Cygnus A colliding gas masses is 5 X 
10" ergs. The radiation rate is approxi- 
mately 2 x 10" ergs per second — most 
of it as radio emission. He supposed that 
the collision has been going on for about 
10 million years, which would mean that 
some 5 xX 10” ergs have already been 
radiated away, approximately 10 per cent 
of the availabie kinetic energy. 

All this seemed reasonably consistent 
with the state of our knowledge in early 
1960. However, in an about to 
appear in the Russian 
Journal, Shklovsky has changed his po- 
sition and now proposes a new interpre- 
tation of Cygnus A. I am grateful to Pro- 
fessor Shklovsky for an advance copy of 
his manuscript. 

He and other astronomers had felt con- 
cern about the identification of several 
radio sources, notably Centaurus A, which 
Baade and Minkowski had linked with 
NGC 5128. That galaxy is near enough 
for detailed photographs (Fig. 4). A few 
years ago, it was widely regarded as a pair 
of colliding galaxies — a spherical one 
and an edgewise spiral. The former was 
identified with the symmetrical bright 
body, the latter with the broad band of 
obscuration. This interpretation was, 
however, never considered fully convinc- 
ing, despite Minkowski’s defense of it in 
November, 1959. 

Additional doubt was created in Shklov- 
sky’s mind by the magnificent recent in- 
terferometer work on Centaurus A by J. 
Bolton and _ his Their radio 
mapping indicates that Centaurus A con- 
sists of at least three sources — the galaxy 
NGC 5128 itself and the two distant 
blobs (Publications, Astronomical Society 
of the Pacific, February, 1960, page 29). 
And Shklovsky did not know that C. M. 
Wade, at the National Radio Astronomy 
Observatory, had recently discovered a 
new radio source, not far from Virgo A, 
that seems from preliminary data to be 
a close counterpart of Centaurus A. 
Optically, Wade’s source is also an ellip- 
tical galaxy with a band of obscuration 
across it. If anything, this discovery tends 
to augment the doubts expressed by the 
Soviet astronomer. 

During the past few years, several 
other strange galaxies have been found 
to be sources of strong radio emission (for 
example NGC 4486, associated with Virgo 
\), but the radio emission does not come 
from the brightest part of the optical 
feature. NGC 4486 shows no indication 
of collision; instead, from its nucleus a 
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Fig. 5. From the nucleus of NGC 4486 (M87) extends a beaded ray that is 
highly polarized. These Hale telescope views, taken in polarized light of four 
orientations (electric vector marked), differ in appearance. 


luminous straight jet extends in position 
angle 290 degrees (Fig. 5). Photographs 
of this jet show several condensations 
whose light is strongly polarized, each 
condensation having a different angle of 
polarization. 

In his new paper, Shklovsky has mar- 
shaled several arguments against the col- 
lision hypothesis for Cygnus A. Consider 
first the problem of the energy involved. 
If the radio emission of Cygnus A is pro- 
duced by the synchrotron mechanism, the 
total energy contained in the relativistic 
electrons is about 5 x 10” ergs, a result 
based on independent computations by 
Shklovsky and G. R. Burbidge. 

Where can this enormous amount of 
energy come from? The optically ob- 
served galaxies may contain 200 billion 
solar-type stars, with a combined mass of 
4 x 10“ grams. The corresponding nucle- 
ar energy is given by Einstein’s famous 
formula as the product of the total mass 
by the square of the velocity of light — 
t x 10” ergs. However, only about one 
per cent of this energy can be released by 
known nuclear processes, unless we as- 
sume that the complete annihilation of 
mass and its conversion into energy are 
occurring in galaxies. And of this one 
per cent, only a minute fraction would 
appear as kinetic energy, with very little 
of that becoming radio emission. 

As a second argument, Shklovsky points 
out that the optical spectrum of the Cyg- 
nus A object does not show double emis- 
sion lines, as might be expected in the 
case of colliding galaxies. Instead of the 
relative velocity of 3,000 kilometers per 
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second he assumed in his book, he now 
argues with considerable emphasis that 
the spectra by Baade and Minkowski 
suggest a relative velocity of only some 
100 or 200 kilometers per second. Since 
the kinetic energy is proportional to the 
square of the relative velocity, it becomes 
perhaps 400 times smaller than the 5 x 
10° ergs he had given in the book. If so, 
the kinetic energy of a collision would be 
insufficient to maintain the radio emission 
of Cygnus A over the past 10 million 
years. 

A third line of argument follows from 
Shklovsky’s belief that each of the two 
galaxies of Cygnus A has an absolute 
magnitude of the order of —21. They 
would thus be giant systems, at least as 
large and as massive as the Milky Way 
and M31. Shklovsky therefore agrees with 
V. A. Ambarzumian that in this case the 
probability of collision as computed by 
Baade and Spitzer does not apply. The 
two American astronomers had considered 
average galaxies, but even in as dense a 
cluster as the Cygnus one, the probability 
of observing at the present time a col- 
lision between two extremely large gal- 
axies is vanishingly small, because such 
objects are relatively rare. 

These and other discrepancies have led 
Shklovsky to a new interpretation of Cyg- 
nus A. He now suggests that the ap- 
parently double optical object is not 
two colliding galaxies, but is a peculiar 
single galaxy resembling NGC 5128, with 
a broad band of obscuration across it. 

If this view is correct, then Cygnus A 
and Centaurus A are very much alike, 
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but differing greatly in distance, since the 
first is 700 million light-years away, the 
other only 20 million. The two systems 
also differ in evolutionary age, according 
to Shklovsky, Cygnus A being intrinsi- 
cally a much more powerful emitter of 
radio waves. From the synchrotron 
mechanism he estimates that Cygnus A 
may be only a few tens of millions of 
years old, while the age of Centaurus A 
may be between one and three billion 
years. 

The source of the radio emissidn of 
both galaxies is attributed to tenuous gas 
clouds ejected from supernovae that ex- 
ploded during the early stages of the two 
systems. ‘The supernovae would have 
occurred in their central regions, where 
the stars are very strongly concentrated. 
The ejected clouds of gas, moving along 
magnetic lines of force from the nucleus 
of each galaxy toward its poles, would 
produce large numbers of the relativistic 
electrons that give rise to synchrotron 
radiation. 

Shklovsky suggests that all 
undergo this stage of evolution relatively 
early in their histories. If so, some five 
or 10 billion years ago our Milky Way 
galaxy and M31 would have been in- 
tense radio sources similar to Cygnus A 
or Centaurus A, for only in the youngest 
galaxies would this be likely to occur. 

The Moscow radio astronomer does 
not attempt to explain in his article the 
details of what happens when two 
galaxies really collide. Baade and Spit- 
zer’s calculations of the probability of 
collisions are not challenged; in fact they 
have been confirmed by G. A. Harrower 
in the Astrophysical Journal for July, 
1960. Astronomers throughout the world 
will be awaiting new observational and 
theoretical discussions of the exciting 
ideas raised in Shklovsky’s article. 


galaxies 





ASTRONOMY IN THAILAND 


Chulalongkorn University in Bangkok, 
Thailand, has recently enlarged its cur- 
riculum to include astronomy. Seeking to 
develop the program, Lt. Gen. Phya Sal- 
widhannidhes, professor of engineering, 
conferred with astronomers at Harvard 
Observatory during his visit to the United 
States in September and October as a 
participant in the foreign leaders program 
of the Department of State. He is cur- 
rently president of the Science Society of 
Thailand. 


PEKING PLANETARIUM 


Since its opening in September, 1957, 
the Zeiss planetarium at Peking, China, 
has had an average daily attendance of 
over 2,000 persons. There are five to 
seven scheduled demonstrations daily, and 
eight or nine on holidays. In the same 
building are an astronomical museum and 
a lecture room seating 500, while a 
neighboring dome contains a 5-inch re- 
fractor. The director is Lu Shu-yuan. 
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LETTERS 


Observational astronomy has long been 
harassed by the results of population 
growth and increased industrialization. 
Recently a new and potentially more 
serious threat has arisen. 

Last July 6th, I was reassured by the 
National Aeronautics and Space Adminis- 
tration that the Echo I satellite would 
have a “relatively short” life. Now it 
appears that Echo I may be in orbit for 
a number of years, and the launching of 
an Echo II is planned for late this year. 
The orbiting of as many as 50 of these 
balloons has been proposed. 

Admittedly Echo I not only has scien- 
tific but prestige value. However, if more 
of these bright objects are placed in 
similar orbits, there may be significant 
interference with some astronomical re- 
search. For example, long-exposure pho- 
tography, especially with wide-field instru- 
ments, could be hampered. 

A large number of slow-moving bright 
objects would markedly change the ap- 
pearance of the sky and could only cause 
its disfigurement. Whether any group 
of people has the right to change the ap- 
pearance of the night sky is questionable. 
Much fainter satellites have been success- 
fully tracked, and I can see no useful 
purpose in having Echo satellites so 
bright. Blackening them might help. 

Other potentially harmful proposals in- 
clude orbiting or placing high in the 
atmosphere various particles, gases, and 
dusts. Unfortunately, once such objects 
are in orbit nothing can be done about 
them. Letters sent to members of Con- 
gress and to NASA right now should 
bring more careful thought and action to 
the problem. Only by immediate atten- 
tion can we preserve what is so important 
to us. 


ALAN McCLURE 
649 S. Olive St. 
Los Angeles 14, Calif. 
Sir: 

During several passes of the Echo I 
balloon satellite in August and early Sep- 
tember, I found that it twinkled very 
rapidly. This phenomenon was seen in 
7x50 binoculars, shaken to cause the 
satellite’s image to trace out a curve. The 
traces were broken into short segments, 
showing that the light was varying on the 
order of 100 times per second. The 
frequency could be judged by comparison 
with a distant fluorescent light viewed in 
the same manner. Such a lamp on 60- 
cycle current flashes 120 times a second. 

On one occasion, I viewed the balloon 
through a 6-inch telescope, and found that 
it did not appear to twinkle, even when 
the telescope was shaken. 

These observations can be explained in 
terms of atmospheric turbulence and the 
satellite’s rapid motion. Scintillation of 
stars is known to be caused by very slight 
variations of air density, on a scale of 
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only a few inches, in the lowest mile or 
so of the atmosphere. Pockets of denser 
or lighter air act as positive or negative 
lenses of very long focus, alternately in- 
creasing and decreasing the intensity of 
the starlight reaching the observer. 

The 100-foot aluminized balloon serves 
as a convex mirror, giving essentially a 
point image of the sun. Hence the den- 
sity fluctuations must have been enough 
smaller than the 6-inch telescope mirror 
for their effects mostly to cancel out. On 
the other hand, the fluctuation scale was 
evidently larger than the small effective 
diameter of the binocular objectives. 

When Echo I, traveling about 4.5 miles 
per second, is moving perpendicularly to 
the line of sight, a ray of light from it 
to the observer’s eye cuts through the at- 
mosphere with a velocity of 24 feet per 
second at a height of one mile. If the 
scale of the density fluctuations is three 
inches, the resulting twinkling would 
have a frequency of nearly 100 per sec- 
ond, in plausible agreement with my esti- 
mate of the observed rate in binoculars. 

WILLIAM D. ROSS 
120 Birch Ave. 
Wilmington 5, Del. 
Sir: 

Although astronomical equipment _ is 
rather scarce in our country, there are 
700 members in the Yugoslav Astronomi- 
cal Society. We publish a quarterly maga- 
zine Vasiona (Universe), written largely 
by staff members of the Belgrade Astro- 
nomical Observatory. 

We believe there may be some amateurs 
in the United States who would like to 
read astronomical articles in Serbian. 
Since our funds are limited, we would 
appreciate a subscription to SKy AND 
TELESCOPE in exchange for Vasiona. We 
can also send another publication, Zemlja 
i Svemir (The Earth and the Universe), 
a quarterly printed by the Zagreb Astro- 
nomical Observatory. 

DRAGOSLAV EKSINGER 
Koce Kapetana 44/III 
Belgrade, Yugoslavia 





ALICE FARNSWORTH DIES 


A well-known teacher of astronomy at 
Mt. Holyoke College from 1920 to 1957, 
and director of its Williston Observatory 
since 1936, Alice H. Farnsworth died on 
October Ist at Newton, Massachusetts. 
Born in Williamstown, she was 66. Her 
doctorate in astronomy was from the Uni- 
versity of Chicago, and she had worked at 
Lick Observatory. 

Dr. Farnsworth served as president of 
the American Association of Variable 
Star Observers from 1929 to 1931. She 
was a regular observer of occultations and 
sunspots, in collaboration with her stu- 
dents. In addition, she published several 
papers on the distribution of stars in 
space, and on the absorption of starlight 
by interstellar dust. 
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AMERICAN ASTRONOMERS REPORT 


Here are highlights of some papers presented at the 106th meeting of the American Astronomical Society at 
Mexico City, August 22-25, 1960. Complete abstracts will appear in the Astronomical Journal. 


Rotation of Stars in Orion 

An important difference has been 
found by D. H. McNamara, Brigham 
Young University, between the B-type 
stars belonging to the Orion association 
and similar stars that are scattered over 
the sky. 

Dr. McNamara measured the rotational 
velocities of 28 stars from the broadening 
of their spectral lines. All 28 had spec- 
tral types between BO.5 and B3, and all 
but four were main-sequence objects. For 
any individual star, he could not tell 
whether low rotational velocity is an in- 
trinsic property, or whether that star’s 
axis of rotation happens to be tilted 
toward the earth. But he could establish, 
for the stars as a group, that they are 
spinning with an average velocity of 126 
kilometers per second. This result as- 
sumes the stars’ axes are oriented at 
random. 

Earlier, a similar study of 67 Bl to B3 
field stars had been made at Perkins 
Observatory by A. Slettebak and R. 
Howard, who found an average rotational 
rate of 200 kilometers per second. It is 
not known why the B stars belonging to 
the Orion association rotate so much 
more slowly. 


High-Altitude Balloons 

For astronomers interested in placing 
their instruments well above most of the 
earth’s atmosphere, James R. Smith of 
Raven Industries, Inc., suggested an in- 
creased use of high-altitude plastic bal- 
loons, such as employed in Project Strato- 
scope to observe granulation on the sun. 
He described these carriers and explained 
what they can do. 

Currently, maximum payloads of 2,500 
to 3,500 pounds are being lifted success- 
fully. By using the largest balloons avail- 
able, these loads can be carried above 
100,000 feet, but Mr. Smith pointed out 
that smaller sizes (perhaps two million 
cubic feet instead of 10 million) can serve 











reliably to carry loads to 80,000 feet and 
be well within the proven limits of bal- 
loon operation. 

One serious limitation has been that 
surface winds are often too strong to per- 
mit launchings at will. But at Holloman 
Air Force Base in southern New Mexico 
(near Sacramento Peak Observatory), a 
long-term study indicates that satisfactory 
balloon launching conditions occur on 
more than four days in five. 

A new result from the Project Strato- 
scope flight of August 17, 1959, was re- 
ported by J. D. R. Bahng and M. Schwarz- 
schild, Princeton University Observatory. 
They studied an eight-minute sequence 
of high-definition photographs of the 
sun’s surface, and found the average life- 
time (as technically defined) of solar 
granules to be 8.6 minutes, with a proba- 
ble error of +£0.2 minute. 

Chemistry of Jupiter's Atmosphere 

Recent laboratory experiments to pro- 
vide new information about the chemistry 
of planetary atmospheres have been 
undertaken by Carl Sagan, Yerkes Ob- 
servatory, and Stanley L. Miller, Uni- 
versity of California. 

In one type of experiment, they passed 
electric corona discharges through mix- 
tures of hydrogen, methane, and ammonia 
in the proportions of 30:3:1, this being 
roughly the composition of Jupiter’s at- 
mosphere above the cloud layer. The 
gas mixture was allowed to stand until 
equilibrium was attained, and then 
samples were extracted for analysis with 
an infrared spectrograph and a_ mass 
spectrograph. 

The molecules produced in this way 
included ethane, ethylene, acetylene, 
hydrogen cyanide, acetonitrile, and form- 
aldehyde, the last being formed only 


In the picture at the left, 
Rupert Wildt of Yale 
Observatory talks as- 
tronomy with Rudolph 
Minkowski, Mount Wil- 
son and Palomar Ob- 
servatories, in the sci- 
ence-auditorium foyer 
of the Mexican Na- 
tional University. At 
the right, Arthur N. 
Cox of Los Alamos 
Scientific Laboratory 
converses with Lick Ob- 
servatory astronomer 
George H. Herbig, who 
is holding the abstracts 
for papers given at the 
meeting. Photographs 
by David Tellez. 


when water vapor was present. The ex- 
perimenters point out that these results 
disprove the statement frequently en- 
countered in astronomical literature that 
more complex molecules cannot be pro- 
duced from methane and ammonia in an 
excess of hydrogen. 

Inclusion of hydrogen cyanide in the 
list is interesting, since G. P. Kuiper has 
observed a feature in the infrared spec- 
trum of Jupiter, at a wave length of 
1.53 microns, which has been tentatively 
identified as due to HCN. 

The possible presence of acetylene on 
Jupiter is suggestive, since this gas is 
known to polymerize explosively under 
conditions similar to those in the planet’s 
atmosphere, forming a variety of com- 
pounds of high molecular weight, some of 
them strongly colored. This may have 
bearing on the colorations observed in 
Jupiter’s belts, and it is also possible that 
such chemical reactions may contribute to 
Jupiter’s radio noise. 


Stellar Aluminum Oxide 


Among the many absorption bands in 
the spectra of the cool red stars of type 
M are some due to molecules of alumi- 
num oxide. Under the conditions of tem- 
perature and pressure in stellar atmos- 
pheres, however, this compound has the 
composition AlO, rather than the Al.Os; 
familiar on earth. Peculiarities in the 
behavior of stellar aluminum-oxide bands 
were described in a paper by Philip C. 
Keenan, Perkins Observatory. 

The bands usually appear as absorption 
features in long-period variable stars, and 
as weaker absorptions in ordinary M-type 
giants and small-amplitude red variables. 
They are stronger in the coolest M stars. 
Using the Perkins 69-inch reflector, Dr. 
Keenan and his colleagues have made a 
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Among the many small groups that gathered between sessions at Mexico City were the two shown here. At the left, 
Smithsonian Astrophysical Observatory astronomers (from left to right) Jack W. Slowey, Don A. Lautman, and Leon 
Campbell, Jr., talk with former associate Karl G. Henize, now at Dearborn Observatory. At the right are Henrietta H. 


Swope and A. 


survey of the spectra of 60 long-period 
variables, finding that aluminum-oxide 
features differ from star to star. R Hydrae, 
RT Librae, and SU Virginis have un- 
usually strong AlO absorption bands, but 
they are weak in RT Cygni. 

A hitherto unique anomaly occurred in 
the spectrum of Mira for several weeks in 
1924, 
oxide appeared in emission. 


when the blue bands of aluminum 
Now Dr. 
Keenan reports that the same event oc- 
curred in the spectrum of R= Serpentis 
during March, 1960. 
maximum 


This variable passed 
through a (magnitude 7.9) 
much fainter than average on March 20th, 
according to the American Association of 


Variable Star Observers. ‘The 1924 maxi- 


mum of Mira was also below normal, 
but both stars have had other faint 
maxima at which no AlO emission was 


observed. 

One remarkable exception to the rule 
that aluminum-oxide bands are promi- 
nent only in late M stars was provided by 
the supergiant variable Rho Cassiopeiae, 
normally an F star, when it was unusually 
faint in 1946. 

Zeta Aurigae Masses 

One of the most important eclipsing 
binaries is Zeta Aurigae, which consists 
of a blue star, spectral type B7, and a 
cool K4 star of very large dimensions. 


They revolve around each other in a 
period of about 32 months, and the 


B star is totally eclipsed by the other for 
37 days. Although much is known about 
this system from its light curve and spec- 


trum, the distance from us is uncertain 
and the masses are imperfectly estab- 
lished. 


Now, at the University of California in 
Los Angeles, Daniel M. Popper has made 
new of 
spectrograms obtained with the 100-inch 


a mass determination by means 


Mount Wilson telescope expressly for his 
study. In all there are 35 spectrum photo 
graphs, strongly exposed in the near- 
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ultraviolet region at 3700 to 4000 ang- 
stroms, with a dispersion of 10 angstroms 
per millimeter. At this large scale, micro- 
densitometer tracings like the one shown 
here give a very detailed portrayal of 
the spectrum. 

The broad dips in the tracing are the 
Balmer hydrogen the B 
but superimposed on them and_ badly 
distorting them are the very numerous 
sharp lines of metals in the atmosphere of 
the &K star. Dr. Popper sought a method 
of allowing for this distortion, so the true 
wave lengths of the B star’s hydrogen 
lines could measured and Doppler 
shifts determined for different positions 
in its orbit. In this way the motion of 
the B star could be obtained, while the 
velocity variations of the K component 
were known. Most of the 
spectrograms were obtained near times of 
extremes of velocity that 
when one star was approaching us and 


lines of star, 


be 


already well 


variation, is, 


H. Joy, Mount Wilson and Palomar; Helen Pillans, Mills College; and Mrs. Joy. Photos by D. Tellez. 


the other receding, producing the maxi- 
mum Doppler shift in their lines toward 
opposite ends of the spectrum. 

In order to calibrate the method of 
reduction, 26 composite photographs of 
stars of known velocity were used. Each 
of these spectrograms consists of the super- 
posed spectra of two stars of types simi- 
lar to those of Zeta Aurigae’s components. 
For each particular hydrogen line meas- 
ured (He, H9, H10, H12, H13, and H14), 
a correction to the observed position was 
obtained, thus making allowance for the 
distortion by the K star’s metallic lines. 

The provisional results for the masses 
are 7.9 for the K star and 5.5 for the B 
star, in of the sun’s mass. The 
B compone:. thus seems more nearly 
normal than was indicated by the value 
of 10.2 (22.0 for the K star) obtained 
by P. Wellmann in 1951. The estimated 
the new values is 15 per 


terms 


mean error of 
cent. 
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Daniel M. Popper’s tracing of the spectrum of Zeta Aurigae was made from 
a 100-inch-telescope spectrogram. Courtesy University of California. 
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Lunik II's Landing on the Moon 


O* the afternoon of September 13, 
1959, as the Soviet rocket Lunik II 
was nearing the moon, the news agency 
Tass distributed a prediction that the 
object would strike the lunar surface at 
21:01 Universal time, in the region be- 
tween Mare Tranquillitatis, Mare Sereni- 
tatis, and Mare Vaporum. The forecast 
led many European observers to watch 
this area for visible signs of impact, such 
as a short-lived dust cloud. (At the time 
in question, the moon was still below the 
horizon for the United States.) 

In the next few days a number of press 
notices reported optical observations of 
impact, but the evidence appeared un- 
satisfactory. ‘There was disagreement on 
the location of the point of fall, and in 
most cases the details were lacking. Only 
the sudden cessation of the space probe’s 
transmissions at the predicted time, and 
the analyses of radio tracking observations 
in the United States, Great Britain, Japan, 
and the U.S.S.R., demonstrated that 
Lunik had in fact reached the moon. 

This situation has now been placed in 
an entirely new light by L. Detre, an in- 
ternationally known astronomer who is 
director of the Budapest-Szabadsaghegy 
Observatory in Hungary. In No. 45 of 
the Contributions of that institution, he 
gives a full account of certain decisive ob- 
servations in Hungary and Sweden. 

At the Budapest Observatory, staff mem- 
ber M. Lovas was viewing the moon at 
the crucial time with the 7-inch refractor. 
The seeing was good, and he could use a 
magnification of 500. With him in the 





dome were two other staff astronomers, 
Julia Balazs and B. Balazs. Very shortly 
after 21:02:30 UT, Lovas said, “There 
is a dark point I did not see before.” A 
few seconds later, he called out that the 
spot was expanding. Both his colleagues 
took a turn at the eyepiece, and were able 
to verify the expansion. As the spot grew, 
it faded, and was about 40 kilometers in 
diameter when it was last definitely seen, 
at 21:07. 

Lovas estimated the position of the 
marking as close to a small crater plotted 
in the International Astronomical Union’s 
lunar atlas at selenographic co-ordinates 
—= +.024, 4 = +.434. This is in Mare 
Imbrium, south of the crater Autolycus 
and not far from the Apennines, but 
somewhat outside of the predicted impact 
area of Lunik II. 

The same dark marking was _inde- 
pendently seen in a 10-inch reflector by 
M. Ill at the public observatory and 
satellite-tracking station of Baja, in south- 
ern Hungary. He devoted particular at- 
tention to fixing the location of the spot, 
whose co-ordinates he estimated as — = 
+.03, 1 = +.45, a position 25 kilometers 
northwest of Lovas’. Mr. Ill could keep 
the marking in view until 21:08. Because 
his observations were reported in Hun- 
garian provincial newspapers the next 
day, before he could know of the de- 
tails of the Budapest sighting, this ap- 
pears to be an independent confirmation. 

Also on the night of September 13th, 
a good series of lunar photographs was 
taken at Uppsala, Sweden, by E. Teng- 
strém, with the Markowitz moon camera 
of the university’s geodetic institute. Pro- 
fessor Detre wrote to Uppsala to ask if 
these photographs showed any unusual 
feature at the co-ordinates +.024, +.434. 

Tengstrém replied that he found noth- 
ing definite in that position, but 25 
kilometers northwest there seemed to be 
a very small, sharp, dark spot on his 
photograph of 21:03.6 UT, and a trace of 
it on the next exposure, taken 1.9 minutes 
later. 

Professor Detre summarizes his con- 


clusions in the following words: 


“J, Shortly after the radio signals from 
Lunik II ended, an expanding spot on 
the moon could be observed in the posi- 
tion +.03, +.45, which was at first black 
and pointlike, a few minutes later gray 


In M. IIl’s sketch map, right, his dark 
spot appeared at the place marked X. 
Most of the same area is shown on the 
Mount Wilson 100-inch-telescope pho- 
tograph at the left. Both drawings on 
this page are from the “Contribu- 
tions” of the Budapest-Szabadsaghegy 
Observatory in Hungary. 
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The impact cloud of Lunik II, drawn 

by Budapest observers at one-minute 

intervals. One inch on this picture 
corresponds to about 50 miles. 











and diffuse, with a diameter of about 40 
kilometers. The reality of the phenome- 
non is beyond doubt. It was most prob- 
ably a cloud of dust. 

“2. There is a faint photographic trace, 
still awaiting confirmation, of this phe- 
nomenon on the plates taken by Teng- 
strém in Uppsala, which should furnish a 
precise positional determination. 

“3. The phenomenon observed by the 
Hungarian astronomers is the only one 
compatible with the impact point sub- 
sequently deduced by Soviet radio track- 
ing of the instrument section of Lunik II.” 





EAST-WEST EXCHANGE 

An American solar astronomer is spend- 
ing six months at the Crimean Astro- 
physical Observatory while a Soviet spe- 
cialist in stellar astrophysics is working at 
the University of California, in an ex- 
change program sponsored by the U. S. 
Department of State and supported by 
the Guggenheim Foundation. 

The American is Harold Zirin, of the 
High Altitude Observatory in Colorado, 
who will study solar magnetic fields. His 
Soviet counterpart is Crimean astrono- 
mer A. A. Boyarchuk. 
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The ALPO exhibit at the Astronomical League meeting. Photo by the author. 


onvention at Havertfor 


WILLIAM K. HARTMANN, 


Allegheny Valley Amateur Astronomers Association 


HERE were 278 registrants from 25 
ater the District of Columbia, Cana- 

da, Puerto Rico, and Cuba at the 
1960 convention of the Astronomical 
League, held over Labor Day weekend at 
Haverford College in Pennsylvania. Phila 
delphia’s Rittenhouse Astronomical So 
ciety was the host, with Edwin F. Bailey 
as general chairman. 

The meeting opened with a_ business 
session on Saturday, September 3rd. 
Mrs. Wilma Cherup, executive secretary, 
stated that the league had gained 16 
new member them in 
the Northeast Region, during the past 
A description was given of league 
‘These 


societies, nine of 
year. 
services now available to members. 
include a manual for holding regional 
10-per-cent discount on 
information 


conventions, a 
astronomical books, and an 
bureau on instruments. In the planning 
stage are filmstrips with lecture tapes, as 
well as manuals on preparing papers and 
organizing club projects. 

Five talks were given at the first general 
session that afternoon, including an ac- 
count by Miss E. ‘T. Vadala of Phila- 
delphia of her observing experiences in 
high-flying balloons, and a lively presen- 
tation by Dr. Earle G. Linsley of Hono- 
lulu, Hawaii, on Polynesian astronomical 
lore. ‘This was followed by the motion 
picture Universe, a production of the 
National Film Board of Canada and 
winner of the animation prize at the 
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Cannes, France, film festival. It is an in 
troduction to astronomy, and shows with 
beautiful perspective numerous planetary 
and stellar animated sequences. 

\fter the movie, a junior session was 
held. 
awarded prizes for their presentations were 
Robert Madison, Wisconsin; 
Charles Downton, Jr., and Robert Dragon, 
both of Massachusetts. A 
proposed classification system for deep- 


\mong the speakers who were latei 
Kenison, 


Springfield, 





sky objects by George Doschek and James 
Mullaney of Pittsburgh aroused much 
comment. Tim Wyngaard, Madison, con- 
cluded the program with an illustrated 
account ofjhis trip to the Canary Islands 
with the United States solar eclipse expe- 
dition of October, 1959. 

‘That evening three observatories were 
visited. On the Haverford campus, excel- 
lent views of Jupiter and Saturn were had 
through the instruments of the Straw- 
bridge Memorial Observatory; passage of 
the Echo I satellite enlivened the star 
party. Nearby Villanova Observatory was 
open to delegates. John J. Ruiz, of Dan- 
nemora, New York, was one of those who 
was invited to the Flower and Cook Ob- 
servatory by its director F. B. Wood. Mr. 
Ruiz’s description follows. 

“The observatory is used exclusively for 
research work and is not ordinarily open 
to the public. This was a special demon- 
stration of part of the electronic equip- 
ment for those amateurs who either had 
themselves built photometers and made 
photoelectric observations or who were 
seriously considering doing so. 


“Mr. E. G. Reuning showed us the 28}- 


inch reflector, which has an_ infrared 
photoelectric photometer that utilizes 
lead-sulfide cells and works at wave 


lengths greater than 9000 angstroms. Ap- 
propriate filters isolate a region lying 
around 1.6 microns for brighter objects. 
The instrument is currently employed for 
measures of certain intrinsic and eclipsing 
variables, especially Algol. 

horizontal refractor, 
demonstrated a 


“On the 15-inch 
Dr. William  Blitzstein 
pulse-counting photometer that is being 
used by graduate students for multicolor 
observations of eclipsing systems. We 
were also shown a conventional direct-cur- 
rent photometer that is employed by L. 
Binnendijk and his students on the reflec- 
tor, and the instruments for scintillation 
studies by W. M. Protheroe. We are in- 





This convention group picture by Ray Satori is continued on the next page. 
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Seated at the head table for the honors dinner on Monday evening were, 

from left to right, Dr. Louis C. Green, Mrs. Chandler Holton, Mr. Holton, 

Edwin F. Bailey, Rev. Edward Jenkins, Mrs. Wilma Cherup, Manfred Kamin- 
tius, and Walter H. Haas. Photograph by Frank Delaney. 


debted to Dr. Wood and Mr. Reuning 
for devoting so much of their time and pa- 
tience in answering our many questions.” 
On Sunday, an all-day bus trip took the 
delegates from Pennsylvania to New Jer- 
sey, and into Delaware. The first stop was 
at the Franklin Institute for a showing 
of the Zeiss projector of the Fels Plane- 
tarium and inspection of the rooftop ob- 
servatory. On the way to Edmund Scien- 
tific Company in Barrington, New Jersey, 
where a steak dinner was served, the buses 
passed such historical Inde- 
pendence Hall and Betsy Ross house. 
Then the tour went to Spitz Laboratories 
in Yorklyn, where the new Spitz model 
A-3-P planetarium projector was unveiled. 
\fter a buffet supper given by the com- 
pany, the buses left for Swarthmore, Penn- 
sylvania, where the party inspected Sproul 
Observatory’s 24-inch refractor, used for 
trigonometric parallax determinations. 
The Association of Lunar and Plane- 
tary Observers held its meeting on Mon- 


sites as 


morning, with Walter H. Haas, 
Edinburg, Texas, as chairman. The 
Jupiter recorder, Philip R. Glaser, of 
Menomonee Falls, Wisconsin, reported 
that a disturbance in that planet’s south 
equatorial band seems to be imminent. 
\ccording to Phillip W. Budine, Bingham- 
ton, New York, activity on Saturn was 
unusually great this year, a number of 
prominent long-lasting white spots having 
been observed in fairly high latitudes. At 
the league’s instrument session that after- 
noon, seven papers were presented, rang- 
ing from a null test for paraboloids by 
Charles Spoelhof, Rochester, New York, 
to the Lehigh Valley Amateur Astronomi- 
cal Society’s planetarium project (Sky 
AND TELEscope, June, 1959, page 430). 

At the final business meeting, the fol- 
lowing officers were elected for the coming 
year: Norman C. Dalke, Seattle, Washing- 
ton, president; Ralph K. Dakin, Pittsford, 
New York, vice-president; Dr. Herman C. 
Sehested, Ft. Worth, Texas, secretary; and 


day 








G. E. Audy, Wilmington, Delaware, 

built this 8-inch reflector for an am- 

ateur in the Canal Zone. Photograph 
by the author. 


Leonard G. Pardue, Miami Springs, 
Florida, treasurer. The Middle East 
Region named the following officers: 


David D. Meisel, Fairmont, West Vir- 
ginia, chairman; Anthony Doschek, Pitts- 
burgh, vice-chairman; Emil Volchek, Wil- 
mington, Delaware, secretary; and Edward 
Naylor, Harrisburg, treasurer. Detroit, 
Michigan, will be the site for the 1961 
convention, which will be held over the 
July 4th weekend. 

The closing event was the honors din- 
ner on Monday night. Daniel Kleinman, 
Louisville, Kentucky, was named the out- 
standing junior of the year, and an ALPO 
award was presented to Mr. Meisel. The 
banquet speaker was Dr. Louis C. Green, 
of Haverford College, who talked on ex- 
tending observational astronomy beyond 
the earth’s atmosphere. 


en 


The 14th general convention of the Astronomical League, at Haverford College, Pennsylvania, on September 3-5, 1960. 
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Lick 120-inch Photographs _V 


FACING PAGE: This great gaseous nebula in Serpens was 
photographed in a 40-minute red-light exposure with the 
120-inch Lick Observatory reflector by N. U. Mayall on July 
20, 1960. The emulsion was Eastman 103a-F and the filter 
OGI1. North is at the left, west above, and the scale is 4.1 
seconds of arc per millimeter. The open star cluster to the 
left and above center is Messier 16, whose distance from us is 
nearly 4,000 light-years. Noteworthy are the many, very small, 
black globules scattered over the nebula, some fine examples 
being situated on the southeastern outskirts of M16. These 
compact dust clouds may be condensing to form stars; their 
reality can be verified by a comparison with the photograph 
taken by the 200-inch telescope and reproduced on_ pages 
246-7 of the August, 1951, issue. There Otto Struve discusses 
the problem of “Clouds with Silver Linings,” since this 
nebulosity is also remarkable for the bright-rimmed lanes of 
obscuring material that extend into it from many sides. 


ABOVE: Messier 27, the famous Dumbbell nebula in the con- 
stellation of Vulpecula, is one of the largest and brightest 
planetary nebulae in the sky. An enormous expanding cloud 
of highly rarified gas, it is excited to shine by a faint but 
very hot central star. Its distance is estimated at 1,000 light- 
years. Dr. Mayall obtained this photograph with the 120-inch 
telescope on June 23, 1960, a 15-minute exposure on a 
103a-O plate. North is toward the bottom in this repro- 
duction, which has a scale of 3.1 seconds of arc per milli- 
meter. The nebula is a difficult object for pictorial photog- 
raphy because of the great range in luminosity between the 
dim outlying parts and the bright central regions, whose 
flocculent structure is well shown here. Compare this view 
with the drawing (“Sky and Telescope,” October, 1959, page 
665) made in 1860 by William Lassell from visual observations 
with a 48-inch reflector. These photographs and those on 
the next page are courtesy Lick Observatory. 
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The large-scale picture above is of h Persei (NGC 869), 
the western member of the Double Cluster in Perseus, as 
shown in a five-minute exposure with the 120-inch re- 
flector. It was taken December 19, 1959, by N. U. 
Mayall, using Eastman 103a-E emulsion and an RGI1 
filter for red light. The Double Cluster is at a dis- 
tance from us of 7,300 light-years. In an {/5 mirror, the 
field of sharp definition is small, and all stars not close 
to the optical axis show fan-shaped images, distorted by 
coma. Hence, the 120-inch telescope has a correcting 
lens, placed a short distance in froat of the photographic 
plate, and this negative was exposed through it. The 
effectiveness of the corrector is indicated by the neat- 
ness and roundness of the star images in the boxed 
area (enlarged fourfold at the left), which is about 
15 minutes of arc southeast of the cluster center. The 
fine quality of the big Lick instrument is further shown 
by its light grasp, for in a 30-minute exposure on fast 
blue-sensitive plates, stars close to photographic magni- 
tude 23 are recorded. Pictures made under the most 
favorable conditions allow images of galaxies to be 
distinguished from stars to as faint as about magnitude 
225. This impressive performance is surpassed only by 
the 200-inch telescope on Palomar Mountain. 








NEWS 


PLANETARY ORIGIN 

AND LITHIUM ABUNDANCES . 
The cosmic distribution of the third 

lightest element, lithium, is far from uni- 


form. In the sun it is relatively less 
abundant than on earth. Recently, W. 
K. Bonsack and J. L. Greenstein have 
found that the IT’ Tauri stars are ab- 


normally rich in lithium, the surfaces of 
these stars having at least 10 times as 
much of this element per gram of material 
as do the nebulae surrounding them (see 
August issue, page 81). These facts have 
now led Thomas Gold, Cornell Uni- 
versity, to discuss their bearing on the 
problem of the origin of the solar system. 
In the Astrophysical Journal for July, he 
writes: 

“It has often been suggested that the 
planetary material may once have been 
part of the sun in the form of an outer 
envelope that was later thrown off and 
that then, perhaps through magnetic in- 
teraction, it obtained almost all the angu- 
lar momentum initially resident in the 


sun. Such a thin, far-flung disk of gas 
may then have condensed into the 
planets. The lithium evidence would 


now strongly suggest that this indeed has 
been the course of events. ‘The sun in its 
early stage would, as a consequence of 
shedding its magnetic energy, have formed 
an atmosphere rich in lithium just like 
the T Tauri stars presently observed and 
then, in forming a planetary disk out of 
this material, would have assured the 
high lithium abundance in the eventual 
planets.” 

Dr. Gold points out that if stars gener- 
ally go through a T Tauri stage and then 
shed their atmospheres rich in lithium 
(and possibly deuterium), we might 
identify by spectroscopic means a small 
nebula around some such star. This case 
would then be similar to the solar system 
before the formation of planets. 


COPERNICUS AND CALVIN 


After the death of Copernicus in 1543, 
his doctrine of planetary motions around 
the sun gained only gradual acceptance, 
and for a century it was the source of re- 
ligious as well as astronomical contro- 
versy. 

It is well known that Martin Luther 
was a severe critic of Copernicus, and the 
same is often said of John Calvin (1509- 
64), the French Protestant reformer at 
Geneva, Switzerland. 

The question of Calvin’s actual views 
on astronomy has recently been care- 
fully surveyed by Edward Rosen, City 
College of New York, in the Journal of 
the History of Ideas (July-September, 
1960). Dr. Rosen shows that the astro- 
nomical allusions in Calvin’s writings are 
pre-Copernican. Far from being an op- 
ponent of Copernicus, Calvin probably 





NOTES 


was unaware of the Polish astronomer’s 
work. 

The legend that the Genevan reformer 
was a critic of Copernicus originated, ac- 
cording to Dr. Rosen, in a mistake by 
the English ecclesiastical writer F. W. 
Farrar (1831-1903). 


INVITATIONS TO BERKELEY 
IAU MEETING IN 1961 


Attendance at the August, 1961, meet- 
ing of the International Astronomical 
Union will be restricted to its members 
and invited guests. Invitations to non- 
members are to be limited to the follow- 
ing categories: 

1. Astronomers who are being pro- 
posed for IAU membership. 2. New as- 
tronomers who are potential members. 
3. Outstanding scientists in other fields 
who have wide astronomical interests. 

The U. S. national committee of the 
IAU has asked astronomy departments 
to nominate the top 10 per cent of their 
graduate students for invitations under 
category 2, also recent recipients of the 
doctoral degree if they are deemed po- 
tential union members. Persons in the 
third category should be recommended 
by two members. 

Correspondence concerning invitations 
should be sent promptly to Dr. Frank K. 
Edmondson, Goethe Link Observatory, 
Indiana University, Bloomington, Ind. 


CHRISTMAS MEETINGS 


On December 28-31, the American 
Astronomical Society will hold its 107th 
meeting, together with Section D of the 
American Association for the Advance- 
ment of Science. The sessions for papers 
are open to all persons registering for the 
127th AAAS meeting, which takes place in 
New York City December 26-31. The 
astronomical headquarters are to be at 
the Hotel Roosevelt. 

The program features a joint sym- 
posium to be held with Section B (physics), 
“Plasma: the Fourth State of Matter,” on 
Wednesday morning, December 28th. 
The next day, when AAS paper sessions 
begin, Dr. Ira §. Bowen, director of 
Mount Wilson and Palomar Observa- 
tories, is scheduled to give the address of 
the retiring chairman of Section D. That 
evening, the Helen B. Warner lecturer 
will be Halton C. Arp, also of Mount 
Wilson and Palomar. 


NEW YORK PLANETARIUM’S 
25TH ANNIVERSARY 

On October 2nd, the American Museum- 
Hayden Planetarium marked completing 
its first 25 years of operation. Members of 
the original 1935 staff were invited to a 
banquet and showing of the current dem- 
onstration, ‘20,000 Leagues Above the 
Seas,” the Sunday evening public audience 





IN THE CURRENT JOURNALS 

INTERFERENCE FILTERS, by D. M. 
Hunten, Journal of the Royal Astro- 
nomical Society of Canada, August, 
1960. “The first interference filters 
were made about 20 years ago by Geff- 
cken of the Zeiss firm, but they did not 
see much application until some time 
after the war. Their advantages over 
conventional absorption filters are that 
they can isolate a very narrow region of 
the spectrum and that this region can 
be at any desired wave-length.” 

SURVIVAL POSITION LOCATION 
USING STAR SIGHTING, by E. H. 
Sharkey, Navigation, Vol. 6, No. 8, 
1960. “A method using star sighting 
which can be used by persons having 
no knowledge of celestial navigation 
has been developed and tested. Neither 
sextant nor almanac is required. The 
necessary equipment fits into a shirt 
pocket and provides an accuracy of 10 
to 20 miles under realistic field condi- 
tions.” 


ASTRONOMERS IN TURMOIL, by 
Otto Struve, Physics Today, Septem- 
ber, 1960. “The explosion which we 
are witnessing today is mainly due to 
the sudden recognition by our people 
of the importance of what the popular 
writers call the conquest of space. .. . 
But I believe we are in fact living in 
a period of vigorous, though much 
more gradual, increase of ideas, which 
has little or no relation to the sput- 
niks and which began in the early years 
of this century. a 


PHENOMENA OF THE SOLAR AT- 
MOSPHERE, by R. Grant Athay, 
Science, September 16, 1960. “Among 
the many unanswered questions regard- 
ing phenomena of the solar atmos- 
phere, those that stand out are: (i) 
What is the mechanism of energy sup- 
ply? (ii) What is the role of magnetic 
fields? (iii) What is a flare? (iv) What 
are the instabilities that give rise to 
spicules and solar activity? (v) What 
are the nature and variability of solar 
corpuscular and short-wavelength radi- 
ation incident upon the earth as a re- 
sult of solar activity?” 





partaking of coffee and dessert after the 
performance. 

Attendance at the planetarium in its 
first year was more than 600,000, a figure 
not exceeded until the opening of the 
satellite era three years ago. Early this 
year extensive improvements in the physi- 
cal plant were made, including the instal- 
lation of theater-type seats and a new 
Zeiss projector (SKy AND ‘TELESCOPE, 
March, 1960, page 271). Further plans 
call for addition of a new wing to the 
building with exhibit space, classrooms, 
an enlarged library, and a research labo- 
ratory. 
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A HIGH SCHOOL OBSERVATORY 


DREAM of many come 


A true for the astronomy club of the 
Mount Whitney High School here in 
Visalia, California. In the past, as spon- 
sor of the group, I made my 6-inch home- 
available for celestial 
observations, to constellation 
studies and discussions of theory. Now 
we have an observatory that not only fills 
our needs but affords an opportunity to 
introduce astronomy to elementary and 


years has 


built reflector 


augment 


junior high school classes, and to the 
adults of our community as well. 

The observatory is a result of special 
efforts by our senior class last year, some 
faculty members, and several townspeople. 
Early in the 1959 school year, under the 
National Defense Education Act, our 
federal government agreed to pay half the 
cost of a 10-inch reflecting telescope. Our 
school district offered the rest, if we could 
finance and construct the building. The 
senior class accepted the challenge. 

There were about 20 boys and _ five 
teachers on hand when 
broken the day after Thanksgiving. ‘The 
crew varied in size from one to 15 stu- 
dents, who worked evenings and week- 
ends to finish the project just before 
school closed last June. Nearly all tech- 
nical work and supervision were done by 
six .cachers from the mathematics, chem- 
metal shop, 


ground was 


istry, physics, auto shop, 
and mechanical drawing departments. 
A lecture room 20 by 20 feet is at- 
tached to the observatory, and both are 
made from concrete blocks. The floors 
are of asphalt tile, with acoustical tile on 
The skeleton is of 
and it is covered with 
Fiberglass was blown onto 


the ceiling. dome 
channel iron, 
plaster lath. 

the outside, and acoustical plaster on the 
inside. The dome is carried by wheels 
with four-inch bearings and rides on a 


circular channel-iron ring. 

To earn funds for the building ma- 
terials, nearly $2,000, the students con- 
ducted a fashion show, a Christmas tree 





Amateur Astronomers 


IN CALIFORNIA 


sale, and cake sales. But the biggest fund- 
raising effort was a basketball game _ be- 
tween the school coaching staff and mem- 
bers of the San Francisco 49’ers_profes- 
sional football team. 

The observatory is located within 50 
feet of the science building. Although we 
must contend with city lights and several 
trees, we do have a considerable area of 
dark sky in which to observe. 

ARTHUR SHAHZADE 
Mount Whitney High School 
Visalia, Calif. 


JONES BEACH, NEW YORK 

“Understanding the Solar System’ is 
the general theme of this season’s meet- 
ings of the Star Gazers of Jones Beach, 
New York. Each of these public sessions 
starts with a brief lecture at Fieldhouse 
No. 1, and if the skies are clear, is fol- 
lowed by outdoor viewing through 10 
manned telescopes. ‘The meetings are on 
November 6th and 20th, December 4th 
and 18th, at 7 p.m. 

Percy M. Proctor, of Babylon High 
School, is the lecturer. The get-togethers 
are cosponsored by the Long Island Park 
Abraham and_ Straus 


Commission and 


department store. 


CLEVELAND OPEN NIGH?S 

Warner and Swasey Observatory is con- 
tinuing its series of public nights during 
the coming year. On November 3rd and 
4th, the topic is “The Sun”; December 
Ist and 2nd, “Comets, Meteors, and 
Dust”; February 2nd and 3rd, “Stars and 
Star Clusters’; March 2nd and 3rd, ‘“Vari- 
able Stars”; and April 6th and 7th, “From 
Atoms to Galaxies.” 

Lectures begin at 8 p.m., with Thurs- 
day nights reserved primarily for adults. 
Reservations may be made with the ob- 
servatory, ‘Taylor and Brunswick Rds., E. 
Cleveland 12, Ohio; phone, Glenville 1- 


5625. 
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AMATEUR BricFS +++ 


More than 400,000 persons have at- 
tended the annual star parties cospon- 
sored by the Cleveland Press and the 
Cleveland Astronomical Society since the 
first one was held in 1929. Dr. David 
Dietz, science editor for the Scripps- 
Howard newspapers, promotes _ these 
events. ‘Telescopes are provided by society 
members. 

From the bulletin of the Astronomical 
Society of South Australia: “When is it 


safe for an ATM to finish his mirror 
spherical? . . . As a back-garden amateur 
writing for back-garden amateurs, we 
would say — stick to spherical mirrors, 


and make the tube as long as may be 
convenient. This means that observations 
made at the zenith should not call for the 
assistance of a box or a stepladder in 
order to reach the eyepiece. ‘These wooden 
aids are uncomfortable to use, and they 
are a menace in other ways. Keep both 
feet on the ground with a 6-inch f/10. 
For short men, f/9. For tall men, f/11. 
If visitors are to be considered, {/8.2 as 
per Texereau. If a richest field telescope 
is contemplated — but that, as Kipling 
would say, is another story.” 

During last summer, J. Russell Smith 
conducted astronomy classes for 70 stu- 
dents of East Texas State College in 
Commerce, Texas. His Skyview Observa- 
tory in Eagle Pass is always open to ama- 
teurs passing through the area. 

Each member of the Feather River As- 
tronomy Club in Oroville, California, is 
required to handle the program at one 
meeting during the year. The society is 
currently polishing the mirror for a 10}- 
inch reflector. 

Jim Heinemann, of the Denver, Colo- 
rado, Astronomical Society, solved the 
problem of transporting his 10-inch re- 
flector to a club star party by removing 
the entire back seat of his car, thereby 
allowing the telescope tube to extend 
into the trunk. 

Clubs desiring to enliven their meet- 
ings may be interested in two sound mo- 
tion pictures now available for rental 





The exterior (left) and interior (above) of the 
Mount Whitney High School observatory in Cali- 
fornia. The twin staircase aids group viewing. 











from Contemporary Films, 267 W. 25th 
St.. New York 1, N. Y. One, entitled 
Universe, is a description of a night-long 
observing session at the David Dunlap 
Observatory in Canada; the other, The 
Inquisitive Giant, is a study of the huge 
radio telescope at Jodrell Bank in Eng- 
land. The rental fees are $7.00 and $7.50, 
respectively; each film runs for 28 minutes. 

Amateurs make newspaper headlines! 
Arnold Norman, Jr., of Little Rock, 
\rkansas, had one of his moon _photo- 
graphs on the front page of the Arkansas 
Gazette, and the next day there was an 
account of his equipment in the Arkansas 
Democrat. Sherman W. Schultz’s home- 
made observatory was the cover story for 
the Sunday pictorial magazine section of 
the St. Paul, Minnesota, Pioneer Press. 
Two large pictures of a Kenosha Amateur 
Astronomers’ star party were first-page 
items of the Kenosha, Wisconsin, Evening 
News. 

Travelers passing through Amarillo, 
Texas, are invited to take in the Friday 
night observing sessions held by the Pan- 
handle Astronomical Society at Old Soncy 
School, on U. S. highway 66 west of the 
city limits. 

January Ist is the date by which the 
Buffalo Astronomical Association hopes 
to have its observatory in operation. The 
equipment will include a 7-inch refractor, 
a 12-inch Newtonian reflector, a remote: 
controlled all-sky camera, and an adjoin- 
ing building for offices. ‘The observatory 
is at the Newstead site of the Cornell 
Aeronautical Laboratories’ ionospheric re- 
search center, about a mile east of 
Clarence, New York. 

He M.-G. 


NEW ENGLAND AMATEURS 
MEET IN RHODE ISLAND 


About 80 amateurs from all parts of 
New England were present for the annual 
astro-assembly sponsored by Skyscrapers, 
Inc., at their Seagrave Observatory in 
North Scituate, Rhode Island, on October 
Ist. Refreshments were served by the 
hosts in the afternoon, while 
astronomical were 


several 
competitions being 
judged. 

The Amateur Makers of 
Boston not only won the prize for largest 
attendance, but swept the telescope con- 
test with entries by William Sheehan, Ann 
Sudarich, and Walter Redding. ‘The 
best astronomical photograph was, sub- 
mitted by the Aldrich Astronomical So- 
ciety of Worcester, Massachusetts, and an 
award was given to Arthur Crowe of the 
host club for his test rig for Maksutov 
optics. 

A steak dinner in the evening preceded 
an informal series of astronomical ghost 
stories by Raymond Watts, Jr. 
skies prevailed for the star party that 
followed, guests using the Skyscrapers’ 8- 
inch Alvan Clark refractor and 
telescopes. 
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Senior and junior members of the Racine Astronomical Society constructed 


this colorful float to publicize their club during the July 4th parade held 
in the Wisconsin city last summer. Photograph by George A. Dechant. 


RACINE, WISCONSIN 


N order to promote civic interest in its 

activities, the Racine Astronomical So- 
ciety entered the float pictured here in 
the city’s annual Fourth of July parade. 
Both senior and junior members volun- 
teered time and money to build the 7-by- 
14-foot display. Total cost of the project 
was under 50 dollars. 

The float was planned on a red, white, 
blue motif. We fashioned the ob- 
servatory dome frame from iron wire 
hoops with struts running to the top, 
and then covered it with chicken wire. 
\rtificial flowers were from 7,400 
paper napkins, and each was individually 
stuffed into the frame! Four senior and 
two junior members rode on the _plat- 
form, along with three telescopes. ‘The 
rear wheel hubs of the farm tractor do- 
nated to pull the exhibit were covered by 
a cardboard representation of the earth 
and an orbiting satellite ball. Our planet 
did not rotate on its proper axis, but this 
was intentional, as we wished to have it 
readily recognized. 

The float carried a sign publicizing a 
star party we held later in the month. 
Nearly 400 persons attended, despite im- 
perfect observing conditions, and three 
signed up as new members. 

GEORGE A. DECHANT 
2225 Shoop St. 
Racine, Wis. 


and 


made 


CHICAGO ASTRONOMY CLASSES 


A series of courses in astronomy, tele- 
scope making, and navigation is currently 
being given at the Adler Planetarium. 
For information, write the planetarium at 
900 E. Achsah Bond Dr., Chicago 5, IL, 
or phone Wabash 2-1428. 


THIS MONTH’S PROGRAMS 


Baltimore, Md.: Baltimore Astronomical 
Society, 8 p.m., Enoch Pratt Free Library 
main building. November 21, William P. 
Gonce, Sr., Martin Co., “Living in Space.” 

Cleveland, Ohio: Cleveland Astronomi- 
cal Society, 8 p.m., Warner and Swasey 
Observatory. November 11, Dr. S. W. Mc- 
Cuskey, Warner and Swasey Observatory, 
“Satellites and Their Orbits.” 

Dallas, Tex.: Texas Astronomical So- 
ciety, 8 p.m., Health and Science Museum. 
November 28, Ted F. Gangl, “Living 
with Radiation.” 

New Orleans, La.: Pontchartrain As- 
tronomy Society, 8 p.m., Tulane Uni- 
versity Observatory. November 4, Dr. 
J. Frazer Thomson, Tulane University 
Observatory, “The Stars.” 

New York, N. Y.: Amateur Astronomers 
Association, 8 p.m., American Museum 
of Natural History. November 2, Dr. 
Henry Miller, S. J., Fordham University, 
“Journey to the Center of the Earth — 
1960.” 

New York, N. Y.: Junior Astronomy 
Club, 8 p.m., Waverly building, New 
York University. November 18, Dr. Otto 
Struve, National Radio Astronomy Ob- 
servatory, “Recent Advances in Astro- 
physics.” 


FLORIDA GROUP REORGANIZES 


Members of the Choctaw Astronomical 
Society have reorganized their club, nam- 
ing it the Northwest Florida Astronomi- 
cal Association and moving their head- 
quarters to Ft. Walton Beach. The group 
has 48 seniors and seven juniors. Inter- 
ested persons are invited to contact J. M. 
Sherlin, Flamingo Apt. 2, 156 Westview 
Ave., Valparaiso, Fla. 
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[)ISCOVERER XV 

ENTH VEHICLE to achieve orbital 

velocity in the U. S. Air Force’s pro- 
gram to improve satellite technology, Dis- 
coverer XV_ was successfully fired from 
Vandenberg Air Force Base in California, 
at 22:13:39 Universal time on September 
13th. A later launching time than that 
for others in the Discoverer series gave 
fewer daylight hours for the recovery ‘at- 
tempt. 

The 300-pound capsule was separated 
on schedule on the 17th revolution, but 
either orientation of the Agena or thrust 
from the retro-rocket went 
awry, for the re-entry package sailed, oyer 
the intended recovery zone to a point 
near Christmas Island in the mid-Pacific 
Ocean. Less than 3} hours of daylight re- 
mained when radar tracking at Kaena 
Point, Hawaii, placed the capsule about 
1,000 miles from waiting ships and planes. 
By the time a searching seaplane spotted 
payload, it was necessary to 


capsule’s 


the floating 
postpone recovery attempts to the fol- 
lowing morning. When operations were 
resumed, the ocean was too rough to 
permit a seaplane to land, and the cap- 
sule was lost in the turbulent waters with- 
in a few hours. 

The Agena vehicle remains in orbit as 
1960y.. Its initial anomalistic period was 
94.19 minutes, with perigee and apogee 
heights of 126 and 474 miles. The orbital 
plane is inclined 80.90 degrees to the 
earth’s equator. These values have been 
derived from information supplied by 
the National Space Surveillance Control 
Center (Space Track). 

The payload of Discoverer XV was de- 
signed to monitor performance during 


the recovery sequence and to make un- 


OBSERVING THE SATELLITES 


specified measurements of the space en- 
vironment. Later Discoverers are ex- 
pected to carry biological specimens. 


More Apsout Sputnik V 
NFORMATION has been received from 
Soviet scientists about the recovery of 
the dog-carrying capsule from Sputnik V 
(October issue, page 201). When the 
capsule was ejected, 1960)1 was traveling 
at only 485 miles per hour, far less than 
orbital velocity. Thus, the spaceship must 
have been slowed down prior to the ejec- 
tion so that the capsule would not suffer 
the effects of re-entry heating. The final 

descent to earth was by parachute. 





The accompanying photographs show 
some of the details of the life-support 
system. The capsule was fully pressurized, 
with an oxygen content held between 20 
and 25 per cent and a carbon-dioxide 
level below one per cent, according to 
Soviet accounts. The miniature biological 
museum was designed to answer several 
fundamental questions relating to space- 
environment effects on physiology and 
subsequent reproductive ability of the 
specimens. 

Chlorella, a seaweed, was carried aloft 
for a special reason. Sputnik V was de- 
scribed as the first satellite experiment to 
investigate the use of photosynthesis for 
removing carbon dioxide and generating 
oxygen and possibly food during space 
voyages of long duration. 

















In this cutaway view of the payload of Sputnik V, the following parts are 


identified: 


1, air-supply tank; 2, ejection firing device; 3, radio beacon; 4, 


storage battery for heating test tubes containing microbes; 5, storage battery; 
6, unspecified instrumentation; 7, container; 8, movement transducer; 9, ani- 


mals’ pressurized capsule; 10, microphone; 11, radio aerial; 12, 
;; 13, television camera; 14, mirror; 15, ventilator; 16, automatic 
The photographs on 


exhaust valv 
food dispenser. 





12, intake and 


this page are courtesy U.S.S.R. 


Embassy in Washington, D.C. 





The recovery capsule of Sputnik V as exhibited by Soviet scientists. The 
pressurized animal container, here seen nestled in the center of the capsule, 
is shown from the opposite side in the cutaway view above. 
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THIRD YEAR OF THE SPACE AGE 
HE TABLE opposite provides a list- 
ing of all known satellite and space- 

probe launchings during the past year, 
and is a continuation of a similar run- 
down that was presented for the first two 
years of the space age on page 13 of the 
November, 1959, issue of Sky AND TELE- 
SCOPE. 

To bring the earlier list up to date, 
only a few changes are needed: The 
solar-powered radio in Sputnik HI func- 
tioned until the satellite ended its orbital 
career on April 6, 1960; Explorer IV came 
down on October 23, 1959; radio trans- 
mission from Explorer VI ceased on Oc- 
tober 6, 1959; that from Vanguard III on 
December 11, 1959; and Discoverer VI de- 
scended on October 20, 1959. The cur- 
rent table begins with the present status 
of Lunik III. 

The new tabulation, together with the 
earlier one amended above, gives a com- 
plete report as of October 4, 1960, for 
the known launch attempts. 








SATELLITE AND PROBE LAUNCHINGS DURING THE THIRD YEAR OF THE SPACE AGE 


Notes 


Transmission of moon pictures ended before Oct. 
18, 1959. Rocket probably in orbit. 
Radio operating. Rocket, 1959:2, also in orbit 


Status 
Down April, 1960 


Launched Site 
Oct. 4 S 


Name and Designation 


1959 Lunik ITI — 19596 


Oct: 13 Cc Explorer VII — 195%1 In orbit 


Nov. 7 V Discoverer VII — 1959« Down Nov. 26, 1959 Fault in power supply prevented capsule recovery. 
Nov. 20 V Discoverer VIII — 1959 Down Mar. 8, 1960 Capsule separated but overshot recovery area. 
Nov. 26 C Atlas-Able IV No orbit Shroud protecting payload came off during Atlas 
(moon orbiter ) thrust. 
1960 Feb. 4 V Discoverer IX No orbit Fuel-loading equipment failure damaged vehicle. 
Feb. 19 V Discoverer X No orbit Thor veered off course. Destroyed by safety officer. 
Feb. 26 C Midas I No orbit Second-stage Agena failed to separate from Atlas. 
Mar. 11 C Pioneer V — 1960a Solar orbit 311.64-day period. Jodrell Bank held radio con- 


) tact to 22,462,115 miles. Rocket also in orbit. 


Mar. 23 C Explorer No orbit Telemetry lost shortly after Jupiter burnout; one of 
the Sergeant-powered stages failed. 

Apr. 1 C Tiros I — 196082 In orbit Cloud pictures ended June 17, 1960. Tracking 
transmitter operating. Rocket, 196081, in orbit. 

Apr, 15 C Transit I-B — 1960y2 In orbit Radios silent June 19 and July 12, 1960. Able- 
Star rocket, 1960y1, and separated object, 
196073, also in orbit. 

Apr. 15 V Discoverer XI — 196085 Down Apr. 26, 1960 Capsule separated but was not observed. 

May 13 Gc Echo No orbit Failure of orientation control during second-stage 
coasting. 

May 15* S Sputnik IV — 1960e1 In orbit Radio silent July 2, 1960. Rocket, 19602, down 
July 17, 1960. Separated parts of spaceship, 
1960e3 through 9, also in orbit; except 7, down 
Sept. 24, 1960; possibly others down. 

May 24 C Midas II — 1960¢1 In orbit Telemetry of infrared data ended May 26, 1960. 
Fairing, 1960£2, in orbit. 

June 22 Cc Transit II-A — 19601 In orbit Radios operating. Separate payload, 196072, also 
functioning. Able-Star rocket, 196073, in orbit. 

June 29 V Discoverer XII No orbit Failure of orientation control during second-stage 
firing. 

Aug. 10 V Discoverer XIII — 19606 In orbit Capsule recovered Aug. 12, 1960. 

Aug. 12 Cc Echo I — 1960:1 In orbit Radios operating. Rocket, 1960.2; two hemi- 
spheres, 1960.3 and 5; and piece of aluminized 

9 mylar, 1960:4, also in orbit. 

Aug. 18 Vv Discoverer XIV — 1960x Down Sept. 16, 1960 Capsule recovered Aug. 19, 1960. 

Aug. 18 , Courier I-A No orbit First-stage Thor exploded. 

Aug. 19 S Sputnik V — 1960)1 Recovered Aug. 20, 1960 Capsule and spaceship recovered. Rocket, 1960X2, 
down Sept. 23, 1960. 

Sept. 13 V Discoverer XV — 1960u In orbit Capsule sighted but lost at sea. 

Sept. 25 C Pioneer VI (moon orbiter ) No orbit Second-stage malfunction. 

Oct. 4 € Courier I-B — 1960r1 In orbit Radios operating. Able-Star rocket, 19602, in 


‘ orbit. 
*May have been May 14th UT. 


This table is compiled largely from information supplied by the National Aeronautics and Space Administration and by the National 
Space Surveillance Control Center. Under Site, C and V designate American launchings from Cape Canaveral, Florida, and from 
Vandenberg Air Force Base, California, respectively; S, Soviet launchings from unspecified sites. The U.S.S.R. has not released 
information on unsuccessful attempts. Dates are in Universal time. 





Of these there have been 64 in all, 26 
of them in the year under review. The 
total includes eight announced Soviet 
firings, three of them in the interval 
covered by this table. 

The United States has fired 56 times 
toward space during the triennium, 
achieving 29 successes. These numbers are 
23 and 14, respectively, for the year ending 
October 4, 1960. Thus, just over half of the 
American tries have been successful, a good 
performance ratio when the enormous 
complexitv of the missiles is considered. 

A typical launching vehicle must per- 
form over a hundred separate automatic 
functions within close tolerances in or- 
der to place an artificial satellite into a 
chosen orbit. Malfunctioning of such a 
minor component as a relay or 2 rate 
gyro can render the mission abortive. 

Of the Soviet launchings, three may 
be counted as deep-space shots: Lunik ! 
or Mechta, which sailed past the moon to 
become an artificial planet moving around 





the sun; Lunik II, which struck the moon 
(see page 265); and Lunik III, which 
photographed the moon’s far side. Only 
the last of these shots is within the year 
under review. 

The United States has aimed for deep 
space eight times in all. Four of the 
American attempts for the moon failed, 
two of them in the current year. But 
two earlier shots returned valuable in- 
formation from high trajectories, and 
Pioneer IV passed the moon to continue 
in orbital motion around the sun. 

The lone American success achieved in 
this category during the third year of 
the space age was a notable one. Pioneer 
V was sent into an orbit between those 
of the earth and Venus, thus becoming 
the third artificial planet. This probe 
attained the highest velocity of any 
launched thus far, and its transmissions 
could be followed out to the unprece- 
dented distance of 22 million miles. 

Telemetered data from Pioneer V con- 


tinue to be analyzed. Already results of 
great importance are beginning to ap- 
pear, and will be reviewed later. 


Courier I-B 


S this issue was going to press, the 
Advanced Research Projects Agency 
announced its most recent launching. 
Courier I-B, sent up from Cape Canaveral 
on October 4th at 17:50:07 Universal 
time, is a 51-inch sphere weighing about 
475 pounds, with complex equipment for 
storing and retransmitting radio messages. 
Known as 1960y1, it was accompanied into 
orbit by the second-stage vehicle, 1960y2. 
According to early figures from Space 
Track, both bodies circle the earth in or- 
bits inclined 28.3 degrees to the equator. 
For 1960y1, whose nodal period is 106.9 
minutes, the perigee and apogee heights 
are 587 and 771 miles, respectively. 
MARSHALL MELIN 
Research Station for Satellite Observation 
P.O. Box 4, Cambridge 38, Mass. 
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GOTO MEDIUM-SIZE PLANETARIUM 


The Museum of Art, Science & Industry, Bridgeport, Connecticut 
is the first institution to install Goto’s M-1 medium-size planetar- 
ium in its dome. It will open to the public in the fall of this 
year. The planetarium has won high acclaim when displayed at 
the 4th annual United States World Trade Fair in May 1960. 


ZS, GOTO OPTICAL MFG. CO. 


(Ua5cy) 1-115 Shimmachi, Setagaya-ku, Tokyo, Japan 
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GETTING ACQUAINTED WITH ASTRONOMY 


THE PLANETS — Mars — I 


EARLY all amateur astronomers, 

whether they are skilled observers 
or armchair students, will agree that Mars 
has a fascination shared with no other 
planet. Among professionals, Mars has 
been given more attention with large 
observatory telescopes than Jupiter or 
Venus. 

One reason for this is that Mars is the 
only celestial body, other than the moon, 
whose true surface can be studied in de- 
tail. Venus, Jupiter, and Saturn are all 
shrouded in dense atmospheres masking 
the solid planetary globes, and the only 
markings seen with certainty are transi- 
tory cloud effects. But the thin Martian 
atmosphere allows us to view a complex 
pattern of surface features, some of which 
are recognizable on drawings made three 
centuries ago. In addition, Mars is the 
planet whose surface conditions most 
closely resemble the earth’s; of the other 
bodies in the solar system, it seems the 
most likely to be an abode of life. 

Requiring 687 days to travel once 
around the sun at an average distance of 
141 million miles from it, Mars is a slight- 


ly flattened globe with a diameter only 
0.53 that of the earth. It rotates once in 
24 hours 37 minutes 23 seconds, around 
an axis that extends to the celestial 
sphere not far from Alpha Cephei, which 
is thus the north star for Mars. 

In many respects, the red planet might 
be called a poor relation of the earth: 
smaller, less dense, and farther from the 
sun’s light and heat, with a thin atmos- 
phere having very little oxygen or mois- 
ture. Perhaps the arid Tibetan plateau 
is the nearest terrestrial approximation 
to a Martian landscape. 

Since Mars takes about 22} months 
to complete one revolution around the 
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Above: Oppositions of 

Mars from 1956 to 1971 

are shown in this chart 

of its orbit and the 

earth’s. The distances 
are in miles. 


Left: An excellent idea 
of Mars’ appearance in 
a large telescope under 
favorable conditions is 
given by this E. M. 
Antoniadi drawing, 
made on November 5, 
1909, with the 33-inch 
refractor of Meudon 
Observatory. Antoniadi 
(1870-1944) was one of 
the greatest of all Mars 
observers. Greek by 
birth, he did most of 
his work in France. 


sun, while the earth in its interior orbit 
requires 12, our planet overtakes the 
other at intervals of 26 months. When 
the earth passes Mars, the latter is said 
to be in opposition. The last date of 
opposition was November 16, 1958, when 
the planet’s distance from Earth was 45 
million miles. On October 30, 1959, Mars 
was at superior conjunction, on the far 
side of the sun, and 240 million miles 
distant. The next opposition date will be 
December 30th this year, with the planet 
57 million miles away. 

These figures help explain why _ use- 
ful observations of Mars are limited to 
periods of a few months, around the times 
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Aphelion 








of opposition. But because of the marked 
eccentricity of the Martian orbit, not all 
such occasions are equally favorable. 
When the planet is at opposition while 
passing through the perihelion point of 
its orbit, its distance from us is only 34.5 
million miles, but at an aphelion oppo- 
sition it can be 63 million miles away 
from the earth. 

Especially favorable oppositions occur 
in a cycle of 15 or 17 years: 1892, 1909, 
1924, 1939, and 1956. At such times, the 
angular diameter of the planet’s disk is 
as great as 25 seconds of arc (about the 
apparent size of the lunar crater Aris- 
tarchus). Such oppositions always occur in 
August or September, when Mars is 
well south of the celestial equator. For 
this reason, perihelion oppositions are 
best seen from Southern Hemisphere 
observatories. 

The 1960 opposition is relatively un- 
favorable because of the great distance 
of the planet, and the maximum apparent 
diameter of the disk will be only 15.4 
seconds. For observers in the United 
States and Europe, a compensating fac- 
tor will be the great northerly declination 
(+27°), so Mars will be high in the sky 
where telescopic seeing is best. 

The minimum distance from Earth will 
be reached on December 25th, five days 
earlier than opposition. The cause of 
this difference is that the motions through 
space of Mars and the earth in late De- 
cember are not parallel but slightly di- 
vergent. Mars passed perihelion on May 
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These six photographs of Mars in 1956 were taken by J. H. Botham with the 


9-inch refractor of Union Observatory, Johannesburg, South Africa. 
south polar cap is conspicuous in the first view, August 25th. 


The 
In the bottom 


row, the large dark triangle, near the lowest part of the disk, is Syrtis Major. 
In the last two exposures, taken two hours apart on September 7th, note 
how the rotation of the planet has carried Syrtis Major leftward. 


26th, and hence its distance from the sun 
continues to increase. 

When Mars is viewed with an adequate 
telescope under favorable conditions, it 
presents a small, bright, disk, 
mottled with darker, greenish shadings, 
and usually with a brilliant white polar 
cap. Actually the dark 
green, but appear so only by contrast with 


ocher 


areas are not 


the bright reddish regions, according to 
the recent work of G. P. Kuiper. 

The first map of the Martian surface 
that approximates modern standards was 
Schiaparelli, from his 
observations at Milan during the favor- 
able opposition of 1877. In this map, the 
Italian astronomer introduced a system of 
Dark 
areas he named after terrestrial seas (for 
example, Mare Tyrrhenum), bright  re- 
lands (Hellas), while elon- 
gated dark markings — the canals — were 
(Indus). His desig- 


drawn by G. V. 


nomenclature still in current use. 


gions after 


after rivers 


were all 


called 


nations drawn from. classical 
geography and mythology. 

Many hundreds of names have since 
been assigned to Martian surface features, 
real and nonexistent, so the nomenclature 
has recently been revised by the Inter- 
national Astronomical Union. Since 1958, 


names have been retained for only about 


130 important formations, while lesser 
features are to be designated by their 
Martian longitudes and latitudes. The 
IAU system of nomenclature was pre- 


sented, with maps, in Sky AND TELEscoP! 
for November, 1958, page 23. 

In small telescopes, the Martian maria 
seem to form a nearly continuous girdle 
around the southern hemisphere of the 
planet. But large instruments, under the 
best seeing conditions, resolve the dark 
into intricate tiny 


markings highly 
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mottlings, as is well shown in the maps 
accompanying H. Camichel’s article on 
page 600 of the September, 1959, issue. 
According to Camichel and other ex- 
pert observers, most canals can be simi- 
larly resolved into finer detail, though 
some seem to be merely boundaries be- 
tween areas of unlike brightness. In in- 
struments of lower resolving power, canals 
of both sorts would be seen, if at all, as 
dark lines. The manner in which an ob- 
server depicts detail at the limit of vision 
depends strongly on how his mind _ in- 
terprets what his eye barely sees. 
Because Mars’ equator is tipped 25 
degrees from its orbital plane, the red 
planet has seasons analogous to terres- 
trial ones. In the Martian northern hemi- 
sphere, winter set in on July 2, 1960; 
spring starts on December 8th, and sum- 
mer begins on June 26, 1961. During this 
interval, the north polar cap changes 
in size; largest near the com- 
mencement of spring, it will become 
very small by late Martian summer. 
Meanwhile, conspicuous changes occur 
in the tint of the dark markings. “Near 
the end of winter, a wave of darkening 


markedly 


spreads equatorward, crossing it before 


midspring, and extending into the other 


»? 


hemisphere. This remarkable seasonal 
variation recurs with much regularity 
each Martian year. First recognized by 


Percival Lowell, it has recently been 
closely studied by G. de Vaucouleurs. 

In the planet’s southern hemisphere, of 
course, the seasons are reversed. At the 
1960 opposition, Mars’ north pole will be 
slightly tipped toward the earth, and 
hence the phenomena of the north polar 
cap will be better visible than those of the 
south cap. 

The amateur who wishes an introduc- 
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tory book about the red planet should 
read Patrick Moore’s Guide to Mars 
(1956). A thorough survey of modern 
findings is provided by de Vaucouleurs 
in his Physics of the Planet Mars (1954). 
For detailed topographical information, 
the standard authority is E. M. Antoniadi, 
La Planéte Mars (1930). Among the Sky 
AND TELESCOPE articles on Mars not men- 
tioned above are: June, 1954, pages 251 
and 265; July, 1955, page 360; April, 
1956, 256; April, 1957, 266; and July, 
1959, 484. 
(To be continued) 
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Q. What is the reflectivity of a fresh- 
ly aluminized mirror in the visible region 
of the spectrum? 

A. For violet light (4000 angstroms) it 
is 92 per cent, for red (7000) 96 per cent. 

Q. What is the Bonner Durchmuster- 
ung? 

A. This is a famous star catalogue, 
compiled at Bonn Observatory by F. W. 
Argelander and his associates a century 
ago. It lists approximate positions of 
324,198 stars brighter than nominal mag- 
nitude 9.5 (but actually magnitude 11) 
and north of declination —2°. It is ac- 
companied by an atlas. The catalogue 
and charts were later extended to —23° 
by E. Schénfeld of Bonn. The Bonner 
Durchmusterung (BD) catalogue and at- 
las remain today standard astronomical 
reference works, and are still in print. 

Q. Who holds the record for number 
of variable stars discovered? 

A. By means of photographs Cuno 
Hoffmeister, of Sonneberg Observatory in 
East Germany, has found about 5,000 new 
variables during the past three decades. 

Q. What is the greatest number of 
comets discovered in a single year? 

A. In 1947 a total of 14 comets was 
found. 

Q. What is the north polar distance 
of a star? 

A. Its angular distance from the north 
celestial pole. Thus, a star with an NPD 
of 70° has a declination of +20°, and 
NPD 110° corresponds to —20°. Some 
older catalogues, in particular the NGC, 
used this co-ordinate instead of declina- 
tion. 

Q. When will the asteroid Icarus make 
its next close approach to the earth? 

A. In 1968, when it will pass 3.9 mil- 
lion miles from us. Its minimum possible 
distance is 3.5 million miles — about 15 
times as far as the moon. 

Q. How bright would the sun appear 
if seen from the nearest star and from the 
Andromeda galaxy, M31? 

A. It would be a star of magnitude 0 
from Alpha Centauri, and about magni- 
tude +29 from M3l. 

W. E. S. 
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NEW HOPE - PENNSYLVANIA 


A WOMAN WRITES OF HER QUESTAR 


“Since receiving Questar, I have been writing you mentally every day to say what you no doubt 
have heard many times, that Questar is an instrument of such jewellike quality that I fail to find 
words to express my feelings adequately. It is a pleasure just to lift it out of its case. It so out- 
modes other telescopes that it is like a leap from the Stone Age to the present time. I cannot 
praise it highly enough, and I begrudge every cloudy or foggy day that keeps it safely cased. 


“To the men who designed this instrument my undying thanks, and that of many others, for 
(Miss) Julia Wightman, , New York 


Questar is truly progress, and way ahead of its time.” 


STAR-TESTED QUESTARS ARE USUALLY IN STOCK READY FOR IMMEDIATE DELIVERY, FROM $995. TERMS ARE AVAILABLE. LET US SEND YOU THE QUESTAR BOOKLET. 
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Planetarium Notes 


(Most planetariums give group and 
special showings by appointment.) 


CALIFORNIA 

Los ANGELES 
Griffith Observatory 
Griffith Park, P. O. 


and Planetarium 

Box 27787, Los Feliz Station 
(27). NO 4-1191. Director, C. H. Cleminshaw. 

ScuepuLte: Daily (except Monday), 3 and 

8:30 p.m.; also 1:30 and 4:30 p.m. Saturday 
and Sunday. Zeiss projector. 

SAN FRANCISCO 

Morrison Planetarium 


California Academy Gate 


Golden 


of Sciences, 


Park (18) BA 1-5100. Curator, George W. 
Bunton. 

Scuepute: Daily (exce pt Monday and Tues- 
day), 3:30 and 8:30 p.m.; also 2 p.m. Saturflay 
and Sunday. Tuesday, 3:30 p.m. Academy 


projector. 
San Jose 
Rosicrucian Planetarium and Science Museum 


ark and Naglee Aves. Director, Rodman R. 
Clayson. 
ScuEpuLE: Sunday and Wednesday, 2 and 3:30 


p.m. Spitz projector. 
SANTA BARBARA 
Gladwin Planetarium 

Museum of Natural History, 2559 Puesta del Sol 

Rd. WO 6-6720. Lecturer, C. Adair. 
Scuepu.Le: Ist and 3rd Sonday, 3 p.m.; 

and 4th Thursday, 8 p.m. Admission free. 

projector. 


2nd 
Spitz 


COLORADO 
CoLorapo SPRINGS 
" ide ey Planetarium 
Air Force Academy. 


GR 2-2779. Director, 


Ma} ‘Richard J. Pfrang. 
ScuepuLe: (Closed until December 10th) 
—— sday, 8 p.m.; Saturday, 2:30 p.m.; Sun- 
2 and 3:15 p.m. Admission free. Spitz 
Model B projector. 


DENVER 
Denver Museum of Natural History Planetarium 


City Park. EA 2-1808. Curator, Robert E. 
Samples. 
ScuepuLe: Daily, 3:30 p.m.; also 12:30, 1:30, 


and 2:30 p.m. Saturday and Sunday. Spitz pro- 
jector. 
CONNECTICUT 
Mystic SEAPORT 
Seaport Planetarium 


6-2631.  Di- 


Marine Historical Association. JE 
rector, Frederic W. Keator. 

Scuepute: Daily, 2 and 4 p.m.; also noon 
Saturday and Sunday. Spitz projector. 


STAMFORD 
Edgerton Planetarium 
Stamford Museum and Nature Center. 
Director, Ernest T. Luhde. 
ScuepuLE: Saturday, 11 a.m. and 3:15 
Sunday, 4 p.m. Spitz projector. 


FLORIDA 


DA 2-1646. 


p-m.; 


Str. Perersnure 
St. Petersburg 
St. Petersburg 
Elizabeth James. 
ScuepuLe: Monday, 7:30 p.m. 
holidays). Spitz projector. 


ILLINOIS 


Planetarium 


College 
(10). Director, 


College 


Junior 
Junior 


(except school 


Cuicaco 
Adler Planetarium 


900 E. Achsah Bond Dr. (5). WA 2-1428. Di- 
rector, Robert I. Johnson. 

ScnuepuLe: Monday through Saturday, 11 a.m. 
and 3 p.m.: also 8 p.m. Tuesday and Friday, 
10 a.m. Tuesday through Friday (special school 
program). Sunday, 2 and 3:30 p.m. Zeiss 
projector, 

INDIANA 
EVANSVILLE 
Koch Planetarium 
Evansville Museum of Arts and Sciences, Sunset 





Park. HA 5-2406. Curator of education, James 
Gillihan. c 
Scuepute: Sunday, 2, 3, and 4 p.m. Spitz 


projector. 
INDIANAPOLIS 
Holcomb Planetarium 
Butler University (7). AT 
Harry E. Crull. 
ScHEDULE: Saturday and Sunday, 
Spitz projector. 


3-1340. Director, 


4 and 8 p.m. 


IOWA 
CHEROKEE 
Sanford Museum and Planetarium 
117 E. Willow. CA 5-3922. 
Frankforter. 
ScHEDULE: By 


Director, W. D. 


appointment daily (except Sun- 


day) during museum hours. Spitz projector. 
WATERLOO 
Theater of the Stars 
Grout Historical Museum, Park Ave. at South 


Genevieve Woodbridge. 
Admission free. 


Director, 
2:30 p.m. 


St. AD 4-6357. 
ScuepuLe: Saturday, 
Spitz projector. 


MARYLAND 
BALTIMORE 

Davis Planetarium 
Maryland Academy of Sciences, Enoch Pratt 
Libri ary Bldg., 400 Cathedral St. (1). MU 5- 

2370. Director, Paul S. Watson. 

Scuepute: (Sept.-June) Thursday, 7:15, 7:45, 
9 p.m.; Saturday, 2 and 3 p.m. Admission free. 

Spitz projector. 


MASSACHUSETTS 
Boston 
Charles Hayden Planetarium 
Museum of Science, Science 


Park (14). RI 2- 


1410. Director, John -atterson. 

ScHEDULE: Tuesday through Friday, 11 a.m. 
and 3 p.m.; Frid: ary, 8 p.m. Saturd: ay, 11 a.m., 
2 and 3:30 p.m.; Sunday, 1: 30, 2:45, and 4 p-m. 


Korkosz projector. 
SPRINGFIELD 
Seymour Planetarium 


Museum of Natural History (3). Director, F. D. 


Korkosz. 

SCHEDULE: Tuesday, Thursday, Saturday, and 
Sunday, 3 p.m.; also 8:30 p.m. Tuesday; 2 p.m. 
Saturday, special star stories for children. Ad- 


Korkosz projector. 


MICHIGAN 


mission free. 


BLOOMFIELD HILLs 
McMath Planetarium 


Cranbrook Institute of Science. In charge, 
James A. Fowler. 
ScHepuLe: Wednesday, 4 p.m.; Saturday and 


Sunday, 2:30 and 3:30 p.m. Spitz projector. 


FLINT 
Robert T. Longway Planetarium 
Flint Junior College, 1310 E. Kearsley St. (3). 
CE 8-1631. Director, Maurice G. Moore. 


Thursday, Friday, and 


SCHEDULE: Tuesday, 
and Sunday, 2 p.m. 


Saturday, 8 p.m.; Saturday 
Spitz Model B projector. 


MINNESOTA 

MINNEAPOLIS 

Science Museum 

Minneapolis Public 
(1). Planetarium 

Haarstick. 
SCHEDULE: (Beginning December) Saturday 
and Sunday, 2, 3, and 4 p.m.; also 10 anc 
11 a.m. Saturday. Admission free. Spitz Model 

C projector. 


Nicollet Ave. 


Library, 300 
Maxine B. 


director, Mrs. 


MISSOURI 
Kansas City 
Kansas City Museum Planetarium 
3218 Gladstone Blvd. (23). HU 
tor, Wilber E. Phillips. 
ScHepuLE: Saturday and 
Spitz projector. 
LAQuEY 
Tarbell Planetarium 
nca Cave Park. Director, 
ScuepuLe: Daily, 10 a.m.-6 p.m., 
Spitz projector. 


3-8000. Direc- 


Sunday, 3 p.m. 


E. D. Tarbell. 


continuous. 





The latest 


Spi tz movet a2 
PLANETARIUM 


has been installed at 
Danbury State 
College 
Danbury, Connecticut 


7 
Spitz Laboratories 


Inc. 


YORKLYN, DELAWARE 
Phone: CEdar 9-5212 
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NEBRASKA 
HASTINGS May 
McDonald Planetarium 
Hastings Museum. 
Brown. 
SCHEDULE: 
and Sunday. 


Supervisor, Lawrence E. 


Daily, 4 p.m.; Saturday 
Spitz projector. 


NEW JERSEY 


also 2 p.m. 


NEWARK 
Newark Museum Planetarium 
49 Washington St. (1). MI 2-0011. 
Raymond J. Stein. 
ScHEDULE: Saturday, Sunday (except Ist Sun- 
day of month), and holidays, 9:30 and 3:30 p.m. 
Admission free. Spitz projector. 


NEW YORK 


Supervisor, 


New York City 
American Museum-Hayden Planetarium 
81st St. and Central Park West (24). 
Chairman, J. M. Chamberlain. 


TR 3-1300. 


ScHEDULE: Monday, 2 and 3:30 p.m.; Tues- 
day through Friday, 2, 3:30, and 8:30 p.m.; 
Saturday, 11 a.m., 1, 2, 3, 4, 5, and 8:30 p.m.; 


2. 3, 4, 5, and 8:30 p.m. 


Sunday and holidays, 1, 
Zeiss projector. 
NORTH CAROLINA 
Carpet Hitt 
Morehead Planetarium 
University of North 


Jenzano. 
Daily, 


SCHEDULE: 
3 p.m. Saturday, 3 and 4 p.m. 


projector. 
OREGON 


Carolina. Director, A. F. 
and 


8:30 p.m.; also 11 a.m. 
Zei PISS 


Sunday. 


PorTLAND 
Oregon Museum of Science and Industry 
4015 S. W. Canyon Rd. (1). CA 6-4518. Plane- 


tarium director, Norman C. Smale. 


ScHepu LE: Monday through Thursday, 2:30 
p.m.; Saturday, 2 and 3:30 p.m.; Sunday, 2, 3, 
and 4 p.m. Spitz projector. 
PENNSYLVANIA 
LANCASTER 
North Museum and Planetarium 
Franklin and Marshall College. Curator, John 


W. Price. 

ScHEDULE: Tuesday and Thursday, 8 p.m.; Sat- 
urday and Sunday, 2 and 3 p.m.; Monday, Wed- 
nesday, and Friday, "9:15 and 10:15 a.m. (special 
school program). Admission free. Spitz pro- 
jector. 

PHILADELPHIA 
Fels Planetarium 
Franklin Institute, 
lin Parkway (3). 
Levitt. 


at Benjamin Frank- 


Director, I. M. 


20th St. 
LO 4-3600. 


ScHEDULE: Tuesday through Sunday, 3 p.m.; 
also Wednesday and Friday, p.m.; Saturday, 
11 a.m.; Saturday, Sunday, and_ holidays, 2 
p.m. Zeiss projector. 


PirTsBURGH 
Buhl Planetarium and Institute of Popular Science 
Federal and W. Ohio Sts. (1% FA 1-4300. 
Program director, Arthur L. Draper. 
ScuHeDuLE: Daily, 2:15 and 8:30 
11:15 a.m. Saturday, 4:15 p.m. Sunday. 


projector. 
RHODE ISLAND 


p.m.; also 


Zeiss 


PROVIDENCE 
Roger Williams Planetarium 
Roger Williams Park Museum (5). WI 1- 
5640. Director, Maribelle Cormack. 
ScHEDULE: (Oct.-May) Saturday, 3:30 p.m.; 


Sunday and holidays, 3 and 4 p.m. Admission 
free. Spitz projector. 
TENNESSEE 
CHATTANOOGA 
Clarence T. Jones Observatory 
University of Chattanooga, Brainerd Rd. MA 2- 


Karel Hujer. 


5733. Astronomer in charge, 
Admission 


Scuepute: Friday, 8 p.m. 
Jones projector. 
MEMPHIS 
Memphis Museum 


233 Tilton Rd. 


free. 


at, £ itral Ave., Chickasaw 
47 


er 
—- (11). GL 32. Director, Mrs. Ruth 

. Bush. 

“SCHEDULE: Saturday and Sunday, 2 and 2:45 
p.m.; also 3:30 p.m. Sunday. Admission free. 
Spitz projector. 

NASHVILLE 
Sudekum Planetarium 
Children’s Museum, 724 2nd Ave. S. (10). 
CH 2-1858. Director, Jacqueline Avent. 
ScHeDuLeE: Sunday, 2:45, 3:30, and 4:15 p.m. 
Spitz projector. 
TEXAS 
DALLAs 
Dallas Planetarium 
Dallas Health and Science Museum, Fair Park 
(10). HA 8-8351. Director, M. L. McDonald. 


ScuepuLe: Saturday and Sunday, 3° p.m. 
Spitz projector. 
Fr. WortH 
ee M. Noble Planetarium 
Worth Children’s Museum, 1501 pestennesy. 
PE 2-1461. Supervisor, Norman C. iC ole 
ScHEDULE: Saturday and Sunday, 2:30 —_ 3:30 


p.m.; also 11 a.m. Saturday. Spitz projector. 
WEST VIRGINIA 
CHARLESTON 
Hillis Townsend Planetarium 
Children’s Museum, Public Library Bldg. Di- 
rector, Mrs. R. L. Sullivan. 
SCHEDULE: Saturday, 11 a.m. 
Spitz projector. 


Admission free. 























Tinsley Laboratories was founded 
31 years ago to build reliable, high 
Faces of a quality telescopes for amateurand 
professional astronomers. Today, 
Te escope the emblems you see here repre- 

Maker sent Tinsley’s growth — company 
divisions engaged in significant 
scientific, industrial, military and 
educational applications of optics. 


Reading down, these divisions are: 
TELESCOPES, including profes- 
sional observatory instruments 
up to 60 inches; school and ad- 
vanced amateur ‘scopes such as 
the new 12-inch; and terrestrial 
telescopes for missile tracking 
and guidance...WIND TUNNEL 
AIR FLOW VISUALIZATION. 
Since 1942, Tinsley has designed 
and built complete Schlieren, 
Interferometer and Shadowgraph 
systems for the aerospace indus- 
tries... OPTICAL SURFACES: 
mirrors up to 72 inches diameter, 
prisms and lenses... OPTICAL 
TOOLING, the development of 
sensitive measuring instruments, 
such as portable autocollimators, 
for product quality control. 


These divisions add up to a firm 
with a wide spectrum of capabili- 
ties in research, design, engineer- 
ing and manufacturing of optics: 
TINSLEY LABORATORIES, INC. 
2526 Grove Street, Berkeley 4, 
California. For a copy of our new 
Facilities Folder, write Dept. R. 


EYES TO THE SKY, Tinsley’s new 16mm full-color film on telescope manufacturing 
is available for showings *« Address requests to the Audio-Visual Department 
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Highly Portable, Fully Equipped 
8-inch £/6 Reflector............0.-00000+00 89-49 
(8” 


FE OPTICAL LABORATORIES 


*T 


Star Instrument’s* 


instruments from $311.00) 


P.O. Box 481 
Huntington Beach, Calif. 


ide Mark TF Optical Laboratories 








Compre 


in the Co 


ditionally 
and your 


telescope 


gear, see 





Deep-Sky Observers 





AMERICAN TYPE 


Magnification, 7x. 


Eyepiece aperture, 24 mm. Exit pupil, 5 mm. 
Field of view at 1,000 yds., 551 ft. Field-of-view 
angle, 10.5°. Height, 128 mm. Breadth, 195 
mm. Net weight, 950 grams. Weight of pigskin 
case, 400 grams. 

We have sold hundreds of pairs of these binocu- 


lars with the utmost satisfaction. 


Before you buy or 


for the be 


Established 1936 


P, 
Ward J]. Hinkle, W2FEU — Owner 


An extremely 
fine, imported 
Zuiho _ binocular 
with a wide field 
of view — 10/2°! 


$35.00 
Tax Paid 
with beautiful case. Delivered anywhere 
ntinental United States. 
WIDE ANGLE 
7 x 35 Central Focus 
SPECIFICATIONS 


Objective aperture, 35 mm. 


They are uncon- 
guaranteed. If not pleased, return them 
money will be immediately refunded. 


trade a 


or radio amateur 
WARD W2FEU 
st deal. 





ADIRONDACK 
RADIO SUPPLY 


185-191 West Main St. 
O. Box 88, Amsterdam, N. Y. 














OBSERVER’S PAGE 


Universal time (UT) is used unless otherwise noted. 


THE SEPTEMBER PARTIAL ECLIPSE OF 


EPTEMBER was a banner month foi 

amateur eclipse observers in North 
America, the moon being totally obscured 
on the 5th and the sun partly covered 
September 20th. Not until the year after 
next will another solar eclipse be visible 
from the United States — a partial event 
for Californians at sunset on February 4, 
1962, followed by another for Floridians 
at dawn on July 31, 1962. 

For this year’s partial solar eclipse, 
scattered areas of cloudy weather some- 
what the efforts of North 
\merican amateurs on the afternoon of 


September 20th, but those in the south- 


hindered 


THE SUN 


western and western states were generally 
rewarded by a good view. In California 
and 
ings and photographs were obtained. 

In the Middle West, where the eclipse 
was a late afternoon event, high thin 
cirrus clouds obscured the view shortly 
for amateurs at O'Fallon, 


Texas, especially, numerous draw- 


before sunset 
Missouri. However, five minutes earlier a 
good bright projected image was fur- 
nished by an 8-inch reflector, the sharp 
edge of the moon appearing clearly, as 
well as many sunspots. 

Equipment used for pictures that were 
sent to this magazine ranged from simple 





To show the progress of the eclipse at Ft. Worth, Texas, Burton G. Ford 
made an exposure every five minutes, from 5:30 p.m. Central standard time. 
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Astronomy Teaching Aids 
ESSCO Pb bications 


Teachers of astronomy, both amateur and 
professional, will find the following ESSCO 
study materials useful in their classrooms. The 
test charts are challenging fun for the ama- 
teur astronomer, too! 


scl Equatorial constellation chart 
with star designations 

SCIT Test equatorial chart without 
star or constellation names 

$c2 Circumpolar constellation chart — 
with star designations (new large 


size) 

SC2T Test circumpolar chart without 
star or constellation names (new 
large size) 

$508A Ecliptic-based star map — _ with 
equatorial grid and names 

$508 Ecliptic-based star map with 
equatorial grid, without names 

$508B Ecliptic star map list positions 


and magnitudes for 224 stars 
$505 Nine-inch protractor on paper 
for planet orbit drawings 


$511 Inner planet chart — orbits of 
Mercury, Venus, Earth, Mars 
$512 Outer planet chart - orbits of 


Mercury to Saturn 
S501A Special rectangular co-ordinate pa- 
per for star maps 
$502 Polar co-ordinate paper for cir- 
cumpolar star maps 
Price for each item listed above: 1 to 9 sheets, 
10 cents each; 10 to 24 sheets, 8 cents each; 
25 to 99 sheets, 6 cents each; 100 or more, 
5 cents each. 
From Stetson’s Manual of Laboratory Astrono 
my, the chapter ‘Star Chart Construction’ is 
available as a separate booklet, at 50 cents per 
copy. 
SPECIAL: DCS Large wall chart of the Draper 
spectral classes, printed in four colors and 
mounted on canvas. Limited quantity. (Slightly 
damaged along edges.) $14.00 each 


SKY PUBLISHING CORPORATION 


Cambridge 38, Massachusetts 














This 1/500-second exposure by Donald E. Lazenby was made at the prime 

focus of his homemade 10-inch reflector in North Hollywood, California. 

He reduced the sun’s light with a 25-inch aperture stop and a dense neutral 

filter. The film was Adox KB-14, developed in X-22. Sunspots, bright faculae, 

and solar limb darkening are all shown, while the irregularities in the edge 
of the moon are conspicuous against the disk of the sun. 


cameras to the elaborate instruments of California, noted it as 3:40 p.m. PST, for 


the Lockheed solar observatory in Bur- his location. The latter recorded an obs- 
bank, California. For most places in curation of about 25 per cent. 

the United States, the moon obscured be- Two major precautions to dissipate 
tween 15 and 25 per cent of the sun’s — excess light were taken by Jack Eastman, 
diameter at maximum eclipse. At Ft. Jr., of Manhattan Beach, California, when 


Worth, Texas, Burton G. Ford timed the | photographing the eclipse directly with 
maximum at 6:07 p.m. Central standard — his 12-inch reflector. He replaced the 
time, while Don Lammon, San Bruno, aluminized diagonal with an objective 


One excellent way to 
observe a solar eclipse 
(and the transit of 
Mercury this month) is 
being demonstrated by 
Charles Rothermich to 
his daughter, Mary, at 
O’Falion, Missouri. The 
solar image is here pro- 
jected through the eye- Celestial prints and 
piece of an 8-inch = wall murals. 
grainian onto a white ‘ 

screen, allowing obser- Write for free brochure #1 
vation by several people 
at one time. This meth- 
od has the advantage 
that no filters are nec- 


essary. Photograph by Is 
Robert E. Cox. rr aa ge | 


3 West 60th Street, New York 23, 
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GUARANTEED FINEST 
OR YOUR MONEY BACK 


SKY-MICRO REGULAR 1.25’’ mount 
with exclusive MICRO-VERNIER focus- 
ing @ 360° rack with hobbed pinion 
@ Stops on both tubes @ Phe- 
nolic drag @ Large aluminum knobs 
@ Contoured base (specify tube 
diam. or “‘flat’’ base) @ Adjustable 
hex bushings @ Complete with 
Pat. Pend. screws, instructions....$19.95 ppd. 


SKY-MICRO GIANT (new) 2’ mount (same features 

as above) includes 1.25’ adapter..... $36.95 ppd. 

SPACEKING 1.25” spiral focus mount....$9.95 ppd. 
HEX-LAP MATS 


Custom die-cut for each mirror size. 
Makes a perfect pitch lap in minutes. 
Gives superior results in polishing 
and figuring. Finest quality rubber. 








CS “gt 2 rr Ae $2.50 ppd. 
ff 2. errr: $3.50 ppd. 
ST es sksndnsesandeen $4.00 ppd. 


G. M. LABORATORY 
(Dept. H) 1359 Romulus Drive, Glendale 5, Calif. 











RADIOMETER 





American made. Balanced four- 
arm vane, in a 3”-diameter evacu- 
ated glass globe, turns upon ex- 
posure to light, any light, even a 
burning match. Highly decorative, 
interesting, educational, instructive. 
A conversation piece. We guaran- 
tee yours to operate. 


$3.00 ppd.; 2 for $5.00 ppd. 








Jupiter BLUE Filter 


A useful accessory for your telescope, especially for 
viewing the Red Spot on Jupiter. Improves color 
contrast, reduces glare. Helps you to see detail in 
the belts of this planet. 33-mm. diameter, 1-mm. 
thick. Polished plane parallel. Famous manufacturer. 
Unmounted. 

Only $1.50 each, ppd. 


Scientific & Lab Apparatus 


HARRY ROSS 61-H Reade St., New York 7, N. Y. 





NEW FALL ITEMS 


THE EXPLORATION OF SPACE 


Edited by Robert Jastrow. This book covers 
the symposium on space physics, sponsored by 
the National Academy of Sciences, the Na- || 
tional Aeronautics and Space Administration, || 
and the American Physical Society, on April 
29-30, 1959. The aspects of space explora- 
tion are covered very thoroughly. Up to date 

in the very truest sense. Note these a5 tar 

i. ds er “ag T. Gold, E. Parker, J. A 

7” Allen, oe Le ge H. E. Newell, 


P. os nl H. Urey, G. de Vaucouleurs, | 
i Friedman, L. Goldberg. J. W. Townsend, || 
Jr., and R. Jastrow. Only $5.50 || 


PHOTOGRAPHIC LUNAR ATLAS 


Edited by Gerard P. Kuiper. 230 sheets, 15” 
by 20”, showing 280 views of the moon, 
taken at Mount Wilson, Lick, Pic du Midi, 
McDonald, and Yerkes observatories. 24-page 
booklet included. The cost is pennies per 
picture. Only $30.00 || 


MOON MAPS 


By H. P. Wilkins. 65 pages, including a 
map of the far side of the moon. Spiral | 
bound. Only $6.00 | 


“SEE-THRU” SKY MAPS 


12 814” charts on clear plastic with luminous 
paint. Hold one of the maps the right dis- 
tance from your face to match the stars in 
the sky. 1960 co-ordinates. Instructions and 
identifications, so that you can find the 
right map instantly for any section of the 
sky and time of the year. Orientation diagram 
included. New supply — order now — they 
go quickly! Only $5.25 


THE SOLARSCOPE 1] 


Imported from England. Two rotary disks | 
give you instant information about the sun, 
moon, and planets — at a twist of the wrist. 


Only $2.25 


It's not too early to think about Christmas gifts! 
Write for new catalogue just printed. 


ASTRONOMY CHARTED 


33 Winfield St., Worcester 10, Mass., U.S.A. 
Phone: PL 5- 6992 











284 Sky AND TELESCOPE, November, 





This eclipse photograph in red hydrogen-alpha light (turned left-right from 

the other pictures in this article) was taken through a narrow-band birefrin- 

gent filter at 4:00:30 p.m., PST, by J. W. Harvey, at the Lockheed solar physics 
observatory, in Burbank, California. 


prism mounted as a Hershel wedge, and _ geles, Calif.; John Shea and Earl Bartsch, 
then put a No. 11 welder’s glass between — Bell, Calif.; Ken Hoover, Long Beach, 
the wedge and the camera. ‘The wedge — Calif.; James Williams, Woodland Hills, 
passed about four per cent of the inci-  Calif.; Fred Larsen, Los Angeles, Calif.; 
dent light, and the filter reduced this by D. Colin Wyatt, Victoria, British Co- 
a factor of around 30,000. With this re- — lumbia; Clyde Honstein, Jr:;.. BY SPaso; 
duction, he could use an exposure time  ‘Tex.; William Vance, Kingsville, Tex.; 
of 1/25 second in direct photography. John Marshall, Elmhurst, Ill.; | Maurice 

Other reports and photographs of the Moore, Flint, Mich.; Donald Lazenby, 
eclipse were received from: John Harvey, | North Hollywood, Calif.; Roderick Dun- 
Burbank, Calif.; Lewis Chilton, Los An- — phy, Monta Vista, Calif.; G. Vlahakis, Jr., 
Salem, Wis.; and David Dunham, Berke- 
ley, Calif. 








OPTICAL FLATS 


Pitch Polished, Beral Coated 

Rectangular shape 

13 3,” <i” 

\, it $1.75 each 

Y, wave $4.50 each 

Postpaid. 

Elliptical shape 
Heavy edges to minimize 
temperature effects. 

114” minor axis. 

VY, wave $4.00 each 

i, wave $6.50 each 





Postpaid. 
BERAL COATINGS — same optical character- 
istics as aluminum — mechanically more 


durable — not over-coated — may be removed 
without harming glass surface. Prices for 
Beral coating telescope mirrors: 4” diameter— 
$3.50, 6”—$5.00, 8”—$6.50, 10”—$8.50, and 
1214”—$12.50 each, f.o.b. Skokie. 


LEROY M. E. CLAUSING 
8038 Monticello Ave. Skokie, Ill. 





A camera held at the eyepiece of his 
43-inch reflector gave Jack Eastman, 
Manhattan, California, this result. 











1960 




















OBSERVE MARS THIS YEAR AT CHRISTMAS — with your 
New ASTROLA Reflecting Telescope 





Mars on October 13, 1958, as seen through an 
8” £/7 De Luxe ASTROLA Reflector. The drawing 
was made when the Martian longitude of the 
central meridian was 210°-215°, and the disk 
was 17.2 seconds of arc in diameter. The power 
used was 360-450, with seeing fairly good, but 
transparency only fair. 


PRICES FOR COMPLETE ASTROLA TELESCOPES* 





Standard De Luxe 
6” STUDENT, f/7, f/8, or f/9 $194.50 ........ ——— 
6" MOREE CAC. £/7 OG E/8) cscccctcccaiactes $325.00 ....:... $500.00 
8” MODEL “B”, f/6, f/7, or f/8 ........ $390.00 ........ $590.00 
10° MODEL “C", £/6, £/7; or £/8 ........ $490.00 ........ $750.00 

12/2” MODEL “D”, TRANSPORTABLE, 
DAO OR ELE siccacvcssncceceuccessassecdvcevte ————— asescee $1150.00 

12Y2” MODEL “D”, OBSERVATORY, 

CLO, ALE OF Gao caissaccesaiacocsussnce ————— haseseee $1780.00 


*Slight additional charge for packing and crating. 


BRANDON ORTHOSCOPIC OCULARS: We are the sole West Coast distrib- 
utor for these eyepieces. Available in 32-mm., 24-mm., 16-mm., 12-mm., 
8-mm., 6-mm., and 4-mm. effective focal lengths. Price, $15.95 each, ppd. 


CAVE ACHROMATIC and COATED 3X BARLOW, in mount ...... $20.00 ppd. 


PRICES FOR CAVE’S NEW PARABOLIC MIRRORS 
MADE OF PYREX-BRAND GLASS 
AND FOR REFIGURING IMPERFECT MIRRORS 


Our finished mirrors of highest quality include elliptical diagonal 
Refiguring imperfect mirrors is our speciaity. 


and aluminizina. 


New Mirror 
OE RY Ee re Vi Saar 
EO er oe: | Lear: 

We osantencneanewns 1" | ere ener 
WET 6.k000niunevenees eee a 


RAPID DELIVERY on new 6”, 8”, and 


Send for neu 


CAVE OPTICAL COMPANY 


4137 E. Anaheim St., Long Beach 4, Calif. 
Phone: GEneva 4-2613 


10” mirrors. 


1961 catalogue in color. 


AMERICAN MADE — AVAILABLE NATIONALLY ON TIME PAYMENTS 


ON CHRISTMAS EVE, next month, Mars will be closest to the Earth, and if you have just received 
your new ASTROLA, you will be doubly thrilled observing the planet with an instrument of truly 
adequate aperture and resolution. Like the many hundreds of present ASTROLA owners, you will be 
able to see all the dark maria and ocher deserts, and marvel at the changing sizes of the polar caps. 
When seeing is really good, the Martian canals and a multitude of fine maria details will flash into 
view. You will see all this and more as only the superb definition of an ASTROLA can reveal. Mars 
will be a source of fine observing for weeks before and after Christmas, too. 


When the planet finally becomes too distant to observe, you can discover minute features on 
the moon, obtain brilliant views of other planets, and examine thousands of deep-sky wonders with 
your ASTROLA Reflector. REMEMBER — ASTROLAS are manufactured and sold by Cave Optical Co. 
and are not imported telescopes. 


There is an ASTROLA for every budget, from our 6’ STUDENT or STANDARD to our massive 
12/2 OBSERVATORY telescope. On special order, we also manufacture larger custom instruments. 
All ASTROLA models include a large finder and three or more Brandon oculars. De Luxe models 
include clock drive, setting circles, and rotating tube. Truly ASTROLA IS AMERICA’S MOST WANTED 
REFLECTING TELESCOPE. 


Christmas shoppers: Portable-model ASTROLAS ordered by November 10th will be shipped for 
delivery by December 25th. 


Refiguring 





The Completely New De Luxe Model “C” 10-inch ASTROLA, £/7, complete 
with rotating tube, clock drive, setting circles, and 4 oculars (74x, 111x, 
222x, 444x, or 4 of your choice). $750.00 











Astronomy Films 


16-mm. sound, 400-foot reels 


I THE SUN; I] THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2 x 2 SLIDES 


35-mm. STRIPS OF SLIDES 


THROUGH 200-I1NCH AND 
OTHER GREAT TELESCOPES 
Catalogues on request. 
International 
Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 











MATEUR observers of the moon 

seem to have devoted surprisingly 
little study to the very extensive system 
of rills in the eastern part of Mare Tran- 
quillitatis. Perhaps the most important 
paper devoted to it is that by the French 
selenographer C. M. Gaudibert  (l’As- 
tronomie, 7, 182, 1888), although he de- 
scribes only a little of what is known at 
the present time. There have been many 
short notes about parts of the rill system, 
for example, that by R. Barker in the 
British periodical, The Moon (Vol. 3, 
No. 1, page 7, 1954). He was, however, 
concerned only with the southern rills. 














LUNAR RILLS IN EASTERN MARE TRANQUILLITATIS 


tion given to the Mare Tranquillitatis 
rills that has been given to, say, the 
famous system just west of the crater 
Triesnecker. 

The accompanying chart summarizes 
my observations from 1955 to 1960, 
seven of them with a 7-inch reflector, two 
with a 12-inch reflector, and one with 
the 18-inch refractor of the University of 
London Observatory. Most of the finer 
details were found with this last instru- 
ment. 


one $\ 


oltke ——_ 





























Certainly there has not been the atten- ~ 
septs _ —— e| ° Sabine 
° oe | 
Magnusson Telescopes and Accessories ae 
% Mountings as low as $29.00 and $59.00. 
% Low-priced clock drives and other accessories. 
Parts are sold separately. Write for prices. 5 








SETTING CIRCLES 


Made of choice aluminum or brass, 


ie 


























ly considered as ideal for ama 


Furthermore, your instrument w 


Only $62.50. 


offer. Group purchase discount 
invited. 





surance of satisfying success, because TELE-SCHMIDT eliminates the 
need for parabolizing the primary mirror — it is made spherical. 


design, having a wider corrected field and a closed tube. 


Write now for complete specifications and special introductory 


OPTRON LABORATORY 


TELE-SCHMIDT 


The new aspheric correcting 
lens whose precise contours 
are shown by the interfero- 
gram — is available to the 
amateur telescope builder at a 
price beginners can afford. 


You can now make your first tele- 
scope an 8-inch £/7, the size general- 
teur astronomers, with complete as- 


ill be of the very latest catadioptric 
Price? 


is available — dealer inquiries are 


Box 25, D. V. Station 
Dayton 6, Ohio 
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machined and polished all over. 
Hour circles, machine-scribed with 
hour, half-hour, and_ five-minute 
marks. Declination circles scribed 
in degrees 0-90-0-90. Numbers Pp al sao 
stamped with 1%” dies. Holes A 
reamed standard sizes. State sizes. rago 
Aluminum Brass & 
5” ICMCIES Set OL) CWO | cscsssscsees SOO secccssecaitessoosee $19.50 : Saf ce 
GB” ICIEGIES, SRE OL EWO  xcissessscscce BFAD ceseksssecsverece $22.10 © OIA 
BP SCINCIPS SPC OE EWO - cescicesscciss 10.0.1 (a $31.20 3 | es : \ 
14570 West 52nd Ave. or q | (6) 
oO. MAGNUSSON Arvada, Colorado & 2) 












































i Sosigenes 


This map should be compared with 
H. P. Wilkins’, on page 68 of the 1955 
book, The Moon, by him and Patrick 
Moore. Rills 2 and 7-13 are omitted by 
him. In addition, 3 and 4 are actually not 
connected, nor are 5 and 6. On my chart 
some of the rills are not linear. There is 
a tendency among observers always to 
draw rills as regular objects, whereas in 
fact many of them meander irregularly, 
for example, 3. The deviations are 
usually visible only in large telescopes. 

Two other interesting features, believed 
to be new, are the long, broad, shallow 
valley that runs southward from Arago, 
and the row of elongated craterlets west 
of Manners. 

I have prepared a chart of the rills 
near Plato, which is to appear in the 
Journal of the British Astronomical As- 
sociation, and it shows that many of them 
are radial to Plato and others to the 

, crater Plato D. Similar examples may be 
seen in the Mare Tranquillitatis system, 
where numbers of rills appear to diverge 
from Ritter and from Dionysius. 

Dotted regions on the present map 
represent domes that I am sure exist. 
Many small hills and ridges have been 
omitted for clarity. 














BRIAN WARNER 
2 Diamond Cottages 
Crawley Down, Sussex, England 























U.S. SURPLUS BARGAINS 


IN HIGH-QUALITY OPTICAL PARTS AND EQUIPMENT 





BAUSCH & LOMB f/6 
AERO-TESSAR LENS 


Focal length 24”. Com- 
pletely mounted with iris 
and shutter. Excellent for 
wide-field telescope. All 
in excellent condition. 


Price $25.00 





WIDE-ANGLE ERFLE EYEPIECE 
(68° Field) 
Coated optics. 3 achromatic lenses. 


144” focal length, 1-13/16” aperture. 
Price $12.50 









16-mm. AERIAL GUN 
CAMERA, MODEL AN-N6 


Takes standard 16- 
mm. magazine load 
(50’). Operates at 
16, 32, or 64 frames 
per second. Complete 
with Wollensak Type 
Viens, 13%” (35- 
mm.), f/3.5. Excel- 
lent condition. Oper- 
ates on 24-volt d.c. 
Price $22.50 


METAL PARABOLOIDAL MIRROR 


These are made of hastelloy hard metal. 
12” diameter. 534” focal length. Manu- 
factured by Bausch & Lomb. Approx. 
weight, 314 Ibs. Brand-new condition. 
Price $10.00 each 





LENS ASSEMBLY 
48” FOCAL LENGTH — f/6.3 

This was used with the K40 aerial camera, which 
takes a 9” x 18” plate. Manufactured by Eastman 
Kodak. Approx. dimensions, 14” diam., 26” long. 
Contains built-in filters and iris, Lenses mounted in 
aluminum housing. Approx. weight of unit, 125 Ibs. 
All in original crates. Approx. shipping weight, 
200 Ibs. Price $150.00 


BELL & HOWELL 
f/8 TELEPHOTO LENS 


Coated lenses. Focal length 
Completely mounted 
with iris and shutter. Ap- 
rox. weight 25 lbs. Excel- 
leat condition. Price $49.50 





8-DAY AIRCRAFT CLOCK 





24-hr. dial and civil- 
date indicator. Center 
sweep second hand. 
Luminous figures and 
hands on black face. 
Case is made of black 
plastic. 314” mounting. 
Manufactured by Wal- 
tham Watch Co. 
$20.95 postpaid 


Price 








8-POWER WIDE-FIELD ELBOW TELESCOPE 





COATED LENSES 


Field of view 8° 


‘Ss’. 
Eye lens diameter 2-1/16” with diopter scale +2 - —4. 
{ built-in filters — clear, neutral, red, amber. Length 


Large focusing Erfle eyepiece. 


157%”, 
Ibs. 


width 65%”, height 734”, 


weight approx. 914 
Excellent unused condition. 


Price $39.50 


8-POWER ELBOW TELESCOPE 


2” objective; Kellner eyepiece; Amici erecting prism; 
{ built-in filters; reticle illumination; field is 6° (325 
ft. at 1,000 yds.). The focusing 28-mm. eyepiece al- 
lows focus from 15 ft. to infinity. Weight 5 Ibs. 


These were used by the government 
for antiaircraft. Government cost 
over $200.00. Price $12.50 






5” SCHMIDT 
ULTRA-HIGH-SPEED 
OBJECTIVE LENS SYSTEM 


Eastman Kodak infrared re- 
ceiver, formerly known as 
U. S. Navy Metascope, Type 
B. 7” long with 5” Schmidt 
ultra-high-speed objective lens 
(approx. f/0.5). Elaborate 
optical system, many coated lenses. Uses two pen- 
light batteries. Government cost, approx. $300.00. 
Factory-new. Shipping wt. 9 lbs. Price $19.95 





Waterproof carrying case extra. Shipping wt. 3 lbs. 


Price 


NAVY INFRARED RECEIVER, 
TYPE C-3 


visible image from 
image in complete 
For seeing in dark 
with infrared light source. 
Nothing to wear out. Operates 
on two flashlight batteries. Has 
high-voltage power supply and 
image tube (1P25) and elaborate optical system. 
Weighs only 61%4 pounds and is only 11” long, 8” 
high, 514” wide. Manufactured by R.C.A. Objective 
£/0.9 Schmidt system, 2.4” focal length, 314” aperture. 
Excellent condition, with waterproof carrying case. 
Price $35.00 


Produces 
infrared 
darkness. 








INFRARED FILTERS 
534” diam. x 14” thick. Price $2.95 


16-mm. SINGLE-FRAME CAMERA 


Manufactured by Bell & How- 
ell (200 series}. 50’ maga- 
zine load. Operates on 12- 
volt d.c. Has rotary solenoid, 
standard C mount, less lens 
) and view finder. Excellent for 
photographing records, nature 
study, and so forth. Price 
$35.00 





| 
| 
| 








K24 AERIAL CAMERA 
WITH 7” £/2.5 KODAK 
AERO-EKTAR LENS 

Camera weighs 26 Ibs. Size: 
10” x 11” x 16”. Removable 
magazine. Picture size: 5” x 
5”. Diaphragm adjustment 
from f/2.5 to £f/16. Film 
may be advanced manually or 
by 24-volt d.c. motor. 

Used, in good condition ................. Price $50.00 
OG CONN e 53s cased necudczeanees Price $79.50 





£/2.5, 
6” f.l. 


Mounted in 
barrel. Hard- 
coated lenses, 
color corrected. Complete with dust caps. 
yellow filters. Price $25.00 








Red and 


BAUSCH & LOMB f/6, 24” f.1. 
AERO-TESSAR 
LENS SET 

The clear diameter of front | 
lens is 4”; that of rear lens 
is 354”. The set consists of 


two metal-mounted elements. 
Price $20.00 





AERO-EKTAR 
£/2.5, 12” €.1. 


Completely mounted with 
shutter. Originally manu- 
factured for night-pho- 
tography aerial camera. 
Film size, 9” x 9”. Ex- 
cellent condition. Price 
50.00 





OBSERVATION INSTRUMENT THAT 
CONTAINS ELBOW TELESCOPE M3 























May be varied from 
10 to 20 power. Field 
of view at 20 power, 
3° 5’; at 10 power, 

6° 9’. Objective 

lens, 214” in diameter. 
Approx. size, 17” x 1414”. 
Approx. weight, 14 Ibs. 
Uses penta prism and 
erecting lens. Telescope 
altazimuth mounted. 
Horizontal 360° scale 
calibrated in 1/10 
mil; altitude 90° 
scale calibrated in 
mils; precise adjust- 
ments made by j 
turning knob. Azi- 
muth circle and 
telescoping tripod q] 
contain spirit 
levels. }. som 
ment cost over 
$1,425.00. 
Approx. 
shipping wt. 
115 Ibs. 
Price $125.00 












Send full amount with order. All prices, 
except as noted, net f.o.b. Pasadena, Calif. 


No C.0.D.’s, please. 


2176 East Colorado St. 


C & H SALES CO. 2. eiinn tn 
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THANKS TO YOU . .. DEMAND FOR OUR NEW GALAXY SERIES 
IS SO GREAT WE ARE ABLE TO REDUCE OUR PRICES! 


Now you can buy the FINEST at the greatest savings ever! T 4 GALAXY 6" ..... $ 495.00 
; GALAXY 8” ..... $ 595.00 
Buy up to or trade up to a TRECKERSCOPE! aaa .... 9am 





GALAXY 12.5” .. $1095.00 
STANDARD 6” ... $ 325.00 
STANDARD 8” .. $ 425.00 
STANDARD 10” .. $ 545.00 
6” PATHFINDER . $ 189.50 


10’ CASSEGRAIN 
SKY GIANT ..... $1795.00 


Now, as in the past, Coast Instrument’s high quality is the standard of comparison! 
The American telescope company that provides 1/20th-wave optics for amateurs and 
professionals alike again is way out in front with the GALAXY. No other telescope 
manufacturer today offers as many outstanding ,features. These superb instruments 
are guaranteed to resolve to, or surpass, Dawes’ limit on nights of good seeing. The 
GALAXY optics are hand-figured and, therefore, our instruments are able to produce 
results far better than expectations. All of the GALAXY telescopes include these 
outstanding features —- rock-steady equatorial mount; quickly detachable legs for 
easy portability (only 70 seconds to assemble or disassemble entire scope for field 
trips); hydro-smooth rotating tube with built-in ocular rack; remote-assistance light; 
Opti-Set finderscope (only requires 3’ movement of head from finder to eyepiece, 
which is directly in line); Hydro-Glide (ultrasmooth, no backlash) focusing device; 
fiberglass tube; your choice of any three of the finest-quality oculars (Ortho-Stars), 
7 mm. — 10 mm. — 16 mm. — 20 mm. 27 mm., or any two oculars and a 
Coast Achromatic Barlow Lens; synchro-smooth clock drive with manual flex-line 
control for precise tracking when no 110-volt power is available; wheels for ease in 
moving from location to storage area (wheels snap out for viewing). Leveling screws 
are provided for any minor difference in ground level. All in all, your dollar cannot 
purchase better viewing. All of our instruments are American made, and you are 
protected by our 20-year unconditional guarantee. 





OUR EXTENDED 
PAYMENT PLAN IS 
OFFERED TO ALL 

TAKE MONTHS TO PAY 
6— 12 — 18 — 24 
IF DESIRED... 


WRITE FOR OUR LAB 








GALAXY 6 INCH SPECIFICATION SHEET 
PARABOLIC MIRRORS, GUARANTEED UP TO 1/20TH WAVE OR BETTER TELESCOPE 

FROM COAST'S OWN OPTICAL SHOP, ALUMINIZED AND QUARTZ OVERCOATED OPERATING MANUAL HELAJUST FOCUSING MOUNT 
6” 6” 8” io” 122” i . ; Now at a new low price, but un- 
£/10 f/8 £/7.5 or €/6 £/7.5 or €/6 £/7.5 or £/6 i Pcie sa j ow in ne. Both _ 
1/20th WAVE.....—......:. B75.00;...3.02 $105.00....... $195.00....... $295.00 : including setting } al eas tae pools 
1/10th WAVE..... eed etee TP a ee $85.00....... $150.00....... $235.00 : circles, sidereal : ae tine faa 
1/8th WAVE... .$40.00 : time, alignment, ori- black © i ggg A 
} entation. Shows how th Sota e Po a I gc 
REFIGURING, NO CHANGE IN YOUR OWN FOCAL LENGTH i to find 52 most : ps Ce ae saabsenned 
1/20th WAVE.....—.....00% i A ee $65.00....... SIID00.....624 $175.00 ; beautiful Rpg in ; to fit all sizes of tubes without 
1/10th WAVE..... Nee A $5800 .<.000 $80.00....... $125.00 beh dassrade bane modification. Has single-vane-spider 
ALL PRICES ABOVE INCLUDE MATCHING ELLIPTICAL DIAGONALS AND ALUMINIZING WITH | instructions. 44 | a oe Se 
nocprglinetarmenanton i. oe | ) cond ‘far plo} to oor other low- 
TREAT YOURSELF TO THE FINEST Words alone cannot express the superb quality of : tion every amateur ; priced focusing mount, or money 
COAST mirrors they will positively amaze you with their “‘out-of-this-world’’ resolving  ; wae ooteeta back. (Takes 114’ eyepieces.) $9.95 


power. This we guarantee you! Dawes’ limit is easily reached. 


“ORTHO-STAROCULARS = / ~~ TRECKER-PATHFINDER $89.50 





DUST SEALED — ALL COATED : Sp f EQUATORIAL MOUNT : complete 
Guaranteed to be the finest you ever used— , et pia paige eng agama 4-inch to 8-inch telescopes. Specify your 


or return for full refund! Outstanding fea- 
tures: wide flat field, sharp to the very edge; 
extra-long eye relief; parfocalized for easy 4 
- change of power; sealed-in optics, never need é 
interior cleaning; hard coated, magnesium 
fluoride; boldly marked for easy identification; striking chrome 
and black-velvet finish, beautifully machined, 1%” 0O.D. 
ORTHO-STAR oculars are available in the following focal : 
lengths, giving, for example, the indicated powers when used 17 
in conjunction with an 8” f/8 mirror: 26.6-mm.—61x; 20-mm.— art. A 
81x; 16-mm.—102x; 10-mm.—163x; 6.6-mm.—233x. 
$19.50 each ppd. 
NOW AVAILABLE: 20-MM. ERFLE ORTHO-STAR OCULAR, 66°.7 
apparent field. $29.50 each ppd. 


Standard 36-inch height — massive 1¥2-inch steel shafting. 


This amazing EQUATORIAL MOUNT is just what the doctor ordered for 
mounting that homemade telescope you labored so hard to finish. Now 
you can purchase a beautifully constructed, highly rigid equatorial 
mount, COMPLETE, for your own telescope as economically as if you 
had built it yourself. This terrific mount is made entirely of metal; 
all of the moving equatorial parts are polished to work with maximum 
ease. Legs, head, and counterweight are all removable for easy storing. 
The saddle allows complete rotation of your tube. One of the more 
important features in this mount is that the polar axle is extended for 
ease in attaching a clock drive and/or setting circles, which may be 
added at any time. The TRECKER-PATHFINDER mount also has a beau- 
tiful, chip-resistant finish. Taking all of these unusual features into 
consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values. 








MIRROR 
CELLS 


Skeleton type 


HYDRO-GLI DE Aine 


Coast Instrument’s own ‘‘Hydro-Glide’’ (type formerly referred 
to as ‘‘rack and pinion’’). Now you can have WHISPER-SMOOTH 
control with absolutely no high and low spots as geared units 
have. This has never before been available in any focusing 


4-VANE 
SPIDERS 











mount. Standard in appearance, yet utilizing an entirely new : 6” .... $6.95 10% .... $17.95 : 6” ...... SH SO 10! ccacs $14.95 
concept. We guarantee you will be astonished at its unbeliev- : g” ... . $10.95 12/2’... $21.00 : 8” ...... $11.50 12/2” ... $16.95 
able superiority. If this isn’t the absolute ‘‘smoothest,’”” return : 

it for full refund. ewe eee een i ret es ee id 








5 : —— : SEND FOR OUR NEW 68-PAGE CATALOG showing many of the other 

TRECKER FINDER : seep, Send for Coast a a =H telescope items manufactured or distributed by COAST INSTRUMENT. It 

(GaeG); Instrument’s Pro- {Th “¢ includes our treatise, “WHAT YOU SHOULD KNOW, LOOK FOR, AND 

; fessional MIRROR | DEMAND, BEFORE BUYING ANY TELESCOPE,” an impartial, informative 

* || ; CLEANING KIT. | article that will give you information you’ve probably been looking for 
VY Va i $2.35 ppd. | 






7x, 50-mm. objective, helical 
focusing, with mounts and 
crosshairs. Same as used on 
TRECKERSCOPES. $18.50 


All prices, unless otherwise indicated, are at our warehouse in Long Beach, California, from where shipping charges will be added, and are subject to change without notice. 
Mechanical specifications are also subject to change. Nominal crating charge added for all telescopes and mounts. California residents: Add 4% sales tax to all prices. 


TRECKERSCOPES ARE CUSTOM MADE IN AMERICA BY PROFESSIONAL OPTICIANS AND ENGINEERS. NOW APPOINTING DEALERSHIPS . . . INQUIRIES INVITED. 


COAST INSTRUMENT, INC. 4811 Long Beach Bivd., Long Beach 5, Calif. 


“IN OPTICS SINCE 1933” Phone: GArfield 2-3411 or NEvada 6-7683 





to help make up your mind as to just what telescope you should buy! 
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THREE CURRENT COMETS 


OR several years, Los Angeles amateur 

Alan McClure has used his portable 
7-inch {/7 photographic refractor in a 
program of attempting to rediscover 
periodic comets on their predicted re- 
turns. On the night of September 4-5, 
1960, he took this instrument to the sum- 
mit of 8,828-foot Mt. Pinos, California, 
in an effort to recover Comet Borrelly, 
last observed in 1953. 

It was a windy but exceptionally clear 
night, and Mr. McClure waited for the 
scheduled lunar eclipse to attain totality, 
giving a sky dark enough for photogra- 
phy. Reproduced below is the 12-minute 
exposure he obtained, showing the comet 
as a barely visible 15th-magnitude object. 
Another picture, exposed for 21 minutes, 
also revealed it, but was somewhat fogged 
from twilight. 

The identification of the object as the 
sought-for Comet Borrelly was established 
by three facts: It was located close to the 
predicted spot in Leo; it was moving in 





Comet Borrelly’s very faint image lies 

between the broad gray marks. Alan 

McClure took this 12-minute exposure 
at 11:36 UT, September 5, 1960. 


the right direction at approximately the 
expected rate; a later check revealed no 
galaxy in the location. 

Discovered in 1905, 
has a period of 7.02 years. 


Borrelly’s comet 
It passed 
through the perihelion point of its orbit 
on June 12th of this year. Hence it is 
fading steadily as it recedes from both 
sun and earth. 

On the same night, just before he re- 
corded Comet Borrelly, Mr. McClure also 
took advantage of the eclipse darkness to 
obtain the 20-minute exposure of Comet 
Finlay here. It is likewise a 
periodic comet, requiring 6.90 years to 
complete one orbital revolution. The 
first observation of its 1960 return was 
Mr. McClure’s photograph of June 20th, 
but he could not find it on the plate until 
a later Lowell Observatory _ position 
by R. Burnham, Jr., told him where to 
look. 

Comet Finlay was considerably brighter 
than the other. Elizabeth Roemer, at the 
Flagstaff, Arizona, station of the U. S. 
Naval Observatory, saw it in a 5-inch 
finder on September 26th, and estimated 


shown 








Mr. McClure’s September 5th photo- 
graph of Finlay’s comet shows a coma 
about 2.7 minutes of arc in diameter. 


the total magnitude as about 114. In 
November it will be about magnitude 
13, and the following predicted positions 
(1950 co-ordinates) are taken from the 
Handbook of the British Astronomical 
\ssociation: 

November 2, 7" 087.0, +25° 31’; 12, 
7” 0623, --26° 35/: 22. 6° 58"Q) -227° 
41’. December 2, 6° 44™.4, +28° 38’. 

Periodic Comet Encke will return to 
perihelion on February 5th next year. 
It was first observed in 1960 on August 
I8th, by Dr. Roemer with the 40-inch 
reflector. Then a 19th-magnitude object, 
the comet was still extremely faint and 
nearly starlike when she recently obtained 
the image shown in the picture below. 





Periodic Comet Encke is centered in 

this 30-minute exposure obtained by 

Elizabeth Roemer on September 26th. 
Official U.S. Navy photograph. 





TRIGARTH TURRET 
and 
Eyepiece Attachment 
with 
Rack and Pinion 
Just turn the Trigarth 
Turret and easily improve 
the performance of your 
telescope. It holds three 
eyepieces of standard 11,” 
O.D. The Trigarth Turret 
sells for $15.95 postpaid. j 
Also priced at $15.95 postpaid, the Eyepiece 
Attachment with Rack and Pinion takes standard 
14%,” O.D. eyepieces. The rack and pinion is 
machined from solid aluminum castings, precisely 
fitted for smooth performance. Main tube, 13/4,” 
long; sliding tube adds 2”; total movement, 334”. 
Choice of gray or black crinkle finish. 
Both Turret and Eyepiece Attachment, $31.90. 
Satisfaction Guaranteed. 
Write for Free Catalog. Instructions, 10¢. 


GARTH OPTICAL CO. 


P. 0. Box 991, Springfield 1, Mass. 

















THE ASTRONOMER KIT 


A complete telescope mirror making kit. 

% FOUCAULT TESTER, in its entirety, with light 
source, knife-edge, measuring scale 
PYREX-brand glass MIRROR BLANK 

% NEW, NONVITREOUS TOOL, faster, smoother, more 
accurate 
SEVEN ABRASIVES for greater safety and speed 
CERIUM OXIDE for fast, clean polishing : 
SPECIAL OPTICAL PITCH to minimize danger of 
turned-down edge 
MAGNIFYING LENS, essential in mirror grinding 

% DETAILED, ILLUSTRATED INSTRUCTIONS, ‘Mirror 
Making in the Kitchen’’ 

(Starred items exclusive with The Astronomer Kit) 


CineAO co. os oe easase $15.00 ppd. 
4V4-inch. .. .$11.50 ppd.; 8-inch. .. .$22.50 ppd. 
Foucault tester only .............- $ 6.00 ppd. 


Money-back guarantee. Write for catalogue. 


ASTRONOMY, inc. 


Suite 305, American National Bank Bldg. 
Denver 2, Colorado 











TELESCOPE MIRRORS 
Better than 1/8 wave. 


Guaranteed to resolve to Dawes’ limit. 


GE ABIOT IE kcsr asa cniesececacactsesicaiasties $52.50 
NNR Ee nica ticeaccenscedeciscahaiaxenvines $79.90 
TIGRE csckcckecsecassscocteuceuccaseuees $165.00 


No C.O.D.'s, please. Pennsylvania residents 
ddd 4% Sales tax. 


H. HUNTER LARGE 
Optics 


995 North Franklin Street 
Pottstown, Pennsylvania 








DE LUXE 
SKYSCOPE 
As illustrated with new plastic 


tube, 6x finder, heavy all-metal tri- 
pod, equatorial mounting, and 60x 
eyepiece. 

Price $44.75 
Unconditionally guaranteed. 
100% American made. 

Write for free brochure showing our 
standard model which has been sold 
world-wide for over 20 years. Sky- 


scope still remains outstanding in 
value by any comparison. 


THE SKYSCOPE CO., INC. 


P. O. Box 55S, Brooklyn 28, N. Y. 
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DEEP-SKY WONDERS 


N°?! ALL of the Messier objects are 
grand and impressive. A_ rather 
(NGC 1039) in Per 

2" 38™.8, declina- 


seus, at right ascension 2 
34’ (1950 co-ordinates). It is 





sparse one is M34 


tion +42 





easily found between Algol and Gamma 
\ndromedae, a little nearer the former. 

Unlike most clusters, M34 is not more 
spectacular in large telescopes, as it does 
not seem te ave the needed fainter stars 


to buttress the view. Rather, I feel that 


The open cluster 
M34, photographed 
with Palomar Ob- 


servatory’s 48-inch 
Schmidt camera. 
South is toward the 
top in this view, and 
the width of the pic- 
ture is one degree. 
This object is 1,500 
light-years away, and 
it contains 81 stars 
brighter than magni- 
tude 12.7, according 
to A. Wallenquist. 





SKY-GAZERS EXCHANGE 


Classified advertising costs 30 cents a word, including 
address; minimum charge, $4.00 per ad. Only one 
for sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only 
on copy received by the 20th of the second month 
before publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- 
sponsibility for statements made in classified ads, nor 
for the quality of merchandise advertised. Write Ad 
Dept., Sky and Telescope, WUarvard Observatory, 
Cambridge 38, Mass. 


EQUATORIAL MOUNTS: Seven models finished or 


semifinished. Marvin Stell, 600 E. Sth, Coleman, 
ex. 

ALUMINUM TUBING. Sun diagonal for Japanese 
refractors, $6.50 Peninsula Scientific, 2421 El 


Camino Real, Palo Alto, Calif. 


FOR SALE: Like-new de luxe 4” Dynascope with 
drive, $65.00. Charles E. Herfurth, 2828 E. 20th 
St., Tucson, Ariz. 


FOR SALE: 208 color slides of astronomical, planet, 
and symbolic paintings Catalogue and sample, 
25¢. Morris Dollens, 4372 Coolidge Ave., Los 
Angeles 66, Calif 


BALL BEARINGS for superb mounts 6” -inside 
diameter, 48-ball; cost government $32.00; each 
$8.25 postpaid. R. E. Kyrlach, 3005 Graceland 
Dr. N.E., Aibuquerque, N. M 





6” REFRACTOR, Tinsley Saturn, almost brand new. 


Cost $600.00. Sell $375.00. Alton Walker, Box 
65, Pebble Beach, Calit 

164-PAGE photographic bargain catalogue, listing 
thousands of photographic bargains. Send 25¢ for 
your copy, credited on first order. Dept. 26-C11, 
Central Camera Co., 230 S. Wabash Ave., Chicago 


4, Il 


PYREX MIRRORS, 1/20 wave, 6” f/8, $69.00. 
Other sizes on request. Astro-Research Laboratories, 
4601 70th St., La Mesa, Calif 

6” REFLECTOR, equatorial, like new, electric drive, 
circles, $140.00. James B. Thompson, 616 Du- 
maine St., New Orleans 16, La. 


METEORITES: 
$1.00 and $2.00 


Visitors from space. Willamette, 
Arizona crater, $10.00, $18.00, and 
Oakley Ave., 


$20.00. Scientific Laboratory, 2846 
Baltimore 15, Md 
AT LAST: Fiberglass mirror cells. Great strength, 


lightweight, modern design, blackened forever. 


Low thermal conductivity. Another one of our 
scientific advances. 6” cell, $7.50; 8” cell, $12.50. 
Also our superior tiberglass tubes. W. R. Parks, 


20942 S. LaSalle, Torrance, Calif 


FOR SALE: Amateur-ground 8” paraboloidal mirror, 
f/8, good figure. Sacrifice for $45.00. Bradley 
Stark, 101 Yale Station, New Haven, Conn. 


WANTED: Questar in excellent condition. Give 
details and price. C. Bight, C.P.O. Box 435, 
Kingston, N. Y. 

i” UNITRON altazimuth refractor, year old, like 
new, $350.00. H. G. Perry, 220 W. 98th St., 
New York 25, N. Y 

CASSEGRAINS, GREGORIANS, and other unusual 


optical systems made to order. Worlds, Box 366, 


Farmington, Conn. 


MOUNTED 
$350.00. 
perience. 


” 


first-quality 6” telescope objectives, 
Correspondence invited. 24 years of ex- 
Earl Witherspoon, Sumter, S. C. 


87 ISSUES of Sky and Telescope, August, 1950, to 
December, 1957, $30.00. Frank Simon, 3924 South- 
ern Ave., S.E., Washington 20, D. C. 


refractor 
altazimuth 
Melton 


SOUTHWESTERN OBSERVERS: Finest 
telescopes supplied in 2.4”, 3”, and 4” 
and equatorial models. Details on request. 
Industries, 1901 Levee St., Dallas 7, Tex. 
RI 8-4769. 


INTERESTED in astronomy as a career? Vocational 
and Professional Monographs: Astronomy, by Dr. 
Freeman D. Miller, describes personal qualifications, 
scholastic training, and job opportunities. $1.00 
postpaid. Send to Box B, Sky and Telescope, 49 
Bay State Rd., Cambridge 38, Mass. 


FOR SALE: MO6A1 wide-field elbow telescope, 8° 45’ 


field, 2-1/16 eye-lens aperture, four filters, unused, 
$27.50. Model C3 intrared receiver, filter, good 
condition, $29.00. Free list. Thermoelectric De- 


vices, 302 Massachusetts Ave., Cambridge 39, Mass. 


accessories, plus 
Value approxi- 
Joseph Lampel, 


UNITRON 4” photo-equatorial, all 
extras, tripod and new metal pier. 
mately $1,600.00. All for $750.00. 


8141 Sycamore Rd., Indianapolis 44, Ind. Tele- 
phone: CL 5-1272 or ME 5-9531. 
6” FECKER catadioptric Celestar. New condition. 


Preter local sale or pick- 
Zuzze, 189-02 64th Ave., 
York-65,.N. ¥. 


All original accessories. 
$425.00. Stephen 
Meadows, |New 


up. 


Fresh 


FOR SALE: Right-angle-prism telescope, 20x; color 


filters ot clear, amber, red, neutral; 60-mm. lens; 
$25.00. Rifle-range telescope, 50-mm. lens, 33x, 
$20.00. Varipower telescope, 15x to 40x, case, 
$12.00. 20x 80-mm. prism telescope, case, tripod, 
new, $25.00. Dr. F. N. Solsem, Spicer, Minn. 


QUESTAR DE LUXE, practically unused. List price, 
$995.00. Will accept $825.00, including shipping 
cost anywhere in continental United States. Mirakel 
Optical Co., Inc., 14 W. First St., Mt. Vernon, 
NX. 
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15x65 binoculars give the best impres- 
sion, though this is from tests made in 
the hazy air of the Connecticut River 
valley. M34 looks much like the Palomar 
48-inch Schmidt picture reproduced here 
— something not quite applicable to most 
of the clusters we have discussed this 
year. More magnification merely spreads 
out the few bright stars that the binocu- 
lars show perfectly well. 

H. Shapley lists the cluster’s diameter 
as 18’, although the exact boundaries are 
not clear, and the count of 80 stars in 
the catalogues leads the observer to ex- 
pect more than is to be seen. Neverthe- 
less, the total magnitude of M34 is 6. 

As this was my first night of observing 
in Connecticut, I naturally turned to the 
objects that I used in Kansas to test the 
seeing. The Andromeda galaxy M31 did 
not seem to suffer from poor seeing, for it 
could be traced out to over three degrees 
in the binoculars. M33 in Triangulum 
was out of reach of the naked eye, and in 
binoculars gave the illusion of hanging 
between me and the starry background, 
an effect I have seldom noticed on nebu- 
lae. The Double Cluster in Perseus 
looked washed out and lacked its usual 
sparkle. 

WALTER SCOTT HOUSTON 
36 Lawn Ave. 
Middletown, Conn. 


SUNSPOT NUMBERS 


The following American sunspot num- 
bers for July have been derived by Martin 
Nason, National Bureau of Standards, 
Boulder, Colorado, from AAVSO _ Solar 
Division observations. 

July 1, 144; 2; 152; 3, 153: 4, 158; 5, 
14156) T7507, B9s285. 107529, 115 0,90; 
bi, 72; 42; 73; 15, 87; 24, 91> 15; 108; 16, 
117; 17, 198; 48; 125; 19, 127; 20; 126; 21; 


127; 22, 123320; 1063-24-97; 2a, 90> 26, 
82552715 HG AO 1S OL) OU) 04s OL; 05. 


Mean for July, 107.6. 


The following American sunspot num- 
bers for August have been derived by 
Dr. Sarah J. Hill, Whitin Observatory, 
Wellesley College, from AAVSO Solar 
Division observations. 

August 1, 60; 2, 34; 3, 21; 4, 19; 5, 17; 
6, 19; 7, 39; 8, 41; 9, 50; 10, 88; 11, 167; 
12, 198; 13, 195; 14, 237; 15, 228; 16, 234; 
17, 243; 18, 231; 19, 208; 20, 126; 21, 148; 
22, 141; 23, 96; 24, 95; 25, 126; 26, 133; 
24,- 107; 285: 113: 29,97; “30; 99; Si, TL. 
Mean tor August, 120.0. 

Below are provisional mean relative 
sunspot numbers for September by Dr. 
M. Waldmeier, director of Zurich Ob- 
servatory, from observations there and at 
its stations in Locarno and Arosa. 

September 1, 103; 2, 105; 3, 80; 4, 
5, -33; 6, 100; 7,. 108; 8, 107; 9;. 129: 
162; 11, 149; 12, 143; 13, 156; 14, 157; 
159; 16, 115; 17, 114; 18, 141; 19, 156; 
D712 21, Vids 22; 480-25, 168-24 157; 


141; 26, 114; 27, 92; 28, 89; 29, 74; 30, 
Mean for September, 125.3. 


715; 
10, 
15, 
20, 
25, 
44. 


Q 














Astronomy Teaching Aids «x « x «x «x 


DeLuxe Celestial Globes 


No. 740. Our finest 16” globe, designed as a visual aid by teaching astronomers. All stars 
of the first six magnitudes are shown on a pale blue background, with the first three magni- 
tudes having bright yellow, circular backgrounds. Brighter stars are named, and constellation 
boundaries indicated. Declination and right-ascension circles are printed in black. Magellanic 
Clouds and Milky Way stand out in white, and important star clusters are indicated. Various 
bases available. Weighted table base illustrated. $67.50 


No. 742. 12” Celestial Globe. Shows stars down to Sth magnitude on a light blue back- 
ground. Constellations named. On weighted table base with movable meridian and horizon. 
$35.25 


No. 745. 30” Illuminated Rotating Celestial Globe. A translucent plastic globe illuminated 
by electric light. Shows stars down to 10th magnitude. Background includes brightly colored 
figures from celestial mythology. Base houses a motor to produce one complete rotation of the 
globe every 114 minutes. Attractive modern base supports globe. $1,185.00 





Spitz Shadow Orrery 


No. 712. An ingenious class- 
room device to demonstrate in 
a minute the intricate move- 
ments of the six major planets. 
One may view them as from 
outer space, all moving in the 
same direction around the Sun. 
Then, in an instant, the mo- 
tion of the planets can be seen 
as from the moving Earth. 
The inferior motions of Mer- 
cury and Venus from one side 
of the Sun to the other can be 
clearly demonstrated, as can 
the forward and retrograde 
No. 708. This demonstration device shows apparent motions of Mars, 
the relative positions and motions of the Jupiter, and Saturn in their 
Sun, Earth, Moon, and Venus. Simplifies exterior orbits. $295.00 
teaching the rotation of the earth, the annual 
revolution around the Sun, day and night, 
change of seasons, and the cause of eclipses. 
This is an orrery-type device and not a pro- 
jection planetarium. Constructed of brass 
with chain-drive gears. Arm length is 
1614”, overall height 16”. Hand operated. 

$96.50 





i pe 


Trippensee Planetarium 





Transparent Globes 


No. 736. A combination globe device consisting of 
an outside celestial globe showing stars and constella- 
tions and an inside brightly colored 6” terrestrial globe. 
Unique star pointer simulates Sun’s motion. Demon- 


strates many Earth-sky-Sun relationships. 


No. 736 — 12” Globe ...... ee $49.50 
No. 736— 20” Globe ....... : $115.00 





KKK Ke Kea K KK 


Practical Telescopes 


No. 755. 4.5” Reflector. Designed for stu- S 

dents and teachers, approved under NDEA cience 

for high schools. Optical system: 4.5” 

mirror, f/11, spherically corrected with a 

surface accurate to 4g wave. Three eye- ssociates Inc 

pieces: Kellner 50x, Ramsden 100x, Rams- 7 - 

den 200x. Mounting: equatorial and ad- 

justable for latitude. Tube: seamless Instruments /W eather — Astronomy/Teaching Aids 
aluminum, 45” long. Pedestal: heavy-wall 
steel tube with collapsible legs, free from 
wobble and torque. $98.50 194 Nassau Street P.O. Box 216 


Write for complete catalog 


No. 757. 4.5” Electra. Same optical sys- Princeton, N. J. 
tem as above, but with synchronous elec- 


tric motor drive and slow-motion control 
in declination. $149.50 oe * * * * * > 4 * * 
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OUR LENSES ARE UNEQUALED 


} 4 Tl CS So say the many purchasers at universities, laboratories, and 


government institutions. Prices and quality defy comparison. 


ASTRONOMICAL OBJECTIVES 


eee Air- Spaced °** 





Specifically designed *for those who demand an objective lens for genuine astronomical observation. 


WHY BUY FROM US? 

On the premise that the objective lens is the heart of the 
telescope, any prospective builder would certainly expect 
one that will perform to exacting specifications. Some may 
ask, ‘‘Why a refractor over a reflector telescope?’’ In the 
first place, a refractor is much easier to build and cheaper 
to maintain over the years. A reflector contains many small 
parts that are subject to wear or loosening, while the re 











Mra. 
mee 





ata etrns 


fractor is generally more compact, easy to store or carry, 
and needs little attention. When exploring the possibility 
of building an astronomical refractor telescope, the question 
is, ‘‘Which objective lens is best?’’ The answer is simple, 
and attested to by thousands of satisfied people in the 
know. “‘A Jaegers Astronomical Objective’ is the only 
answer. Examine these pertinent facts: 






wee 





1862 
1860 1473 1471 





Each lens is thoroughly tested and guaranteed to resolve to Dawes’ limit. They are corrected for both the C and F lines (secondary chromatic aberration). The 
zonal spherical aberration and the chromatic variation of spherical aberration are negligible. The cells are machined to close tolerances so that they fit directly 
over or into our standard aluminum tubing, eliminating any mounting problems. Test a lens, or have any qualified person test it; we are certain that you will be satis- 
fied. If not, take advantage of our money-back guarantee. We offer the lowest-priced, hand-corrected, precision, American-made astronomical objective, mounted in an 
aluminum cell. Our reputation for high-quality lenses has established us as the most reliable source in the industry. 


HARD COATED ON 4 SURFACES 





“" ane (Cat. No. $1447 Mounted and Not Coated................ $28.00 ppd. 
314" APERTURE f/15 — 48” F. L. } Cat No. $1471 Mounted and Coated................... 32.00 ppd. 
Va"! ” (Cat. No. $1472 Mounted and Not Coated................ $60.00 ppd. 
4¥e" APERTURE f/15 — 62” F. L. ica No. $1473 Mounted and Coated ...........+.s0s0e. 69.00 ppd. 
“ > “ jCat. No. $1861 Unmounted and Coated................ $150.00 ppd. 
6" APERTURE €/10 — 60” F. L. icae, te, $1860 Mounted and Coated ..............s00e 175.00 ppd. 
” “ (Cat. No. $1863  Unmounted and Coated .............++- $150.00 ppd. 
6 APERTURE £/15 90" F. L. (Cat. No. $1862 Mounted and Coated .........+esseeeee 175.00 ppd. 
wv“ ve 
e e 
BIG” ACHROMATIC TELESCOPE OBJECTIVES ee 
We have the largest selection of diameters and focal lengths in the United States available for immediate de e e e 
livery. Perfect magnesium-fluoride coated and cemented astronomical lenses made of finest crown and _ flint Grinding Kits 


optical glass. Not mounted. Each lens 1s guaranteed to resolve to the theoretical limit. 
@ ALUMINUM TUBING and CELLS are in stock. @ 








Cat. Diam. F.L. ppd. Cat. Diam. F.L. ppd. Cat. Diam. F.L. ppd. 
No. | N No. No. 

$1476. .(2Ve’’)....(10) ....$12.50 | $1520. .(2/e’)....(50’) ....$12.50 $-957. .(314'’)....(40’’) ....$30.00 
$1112. (2Y ‘a'’) (1134"’) 12.50 S-851. .(3-1 16”). (15”) coos See $1155. (4) re 344") .. 60.00 
$1110. .(2/e*') (13 12.50 $1158. .(31")... .(19V/2"’) 28.00 $1460. .(414"")... .(36’) .... 60.00 
S-958. t+ “)....(15V2") .. 9.75 | $-822. .(3-3/16").(24/2"") 22.50 $1159* .(43@"’)....(42’) .... 60.00 
$1145. .(2Ve"’)....(20) .... 12.50 | $1092. .(314"')....(26’’) | $1225. .(43@"’)... * MM) eee Mee 
$-952. “(2Ve “),...(23V2") .. 12.50 | $1093. .(31%4").. 8’’) 28.00 | $1474* .(5-1/16).(2434") .. 75.00 
$1431. .(2Ve"’)....(30) .... 12.50 | $1139. .(34%4%')....(30’) .... 28.00 | $1475. .(5-1/16’).(2434") .. 85.00 
$1432. .(21/e’)....(40’) .... 12.50 | $-955. .(3%")... (34V/2"") .. 28.00 *Not coated. 


@ FREE OFFER © 
e e 
Equatorial Mount & Tripod Reflector Telescope Kits al ok ye ee Pong get tage 


have a generated f/8 curve. Take advantage of this 


Excellent quality mirrors, polished, aluminized, sili- extra sbetial Gilet ut ne addtional cost, 













con-monoxide coated. Each kit contains mirror, 
diagonal, and lenses for eyepiece. No metal parts. NOTE: For those who desire to grind a curve to their 
a instructions included. own specifications, the standard blanks are also offered 
Cat. No. Diam. F.L. ppd. as manufactured, without the generated curve. 
— — =. i EACH KIT CONTAINS: Mirror blank, plate-glass tool, 
52286 6 60" 26.25 eyepiece lenses, first-surface diagonal mirror, assorted 
" abrasives, tempered pitch, and inspection magnifying 
Astronomical Mirror ahi 
‘ stronomica I S Cat. No. Mirror Diam. Thickness ppd. 
(+ These mirrors are of the highest quality. Aluminized $2053 44" (f/8 curve) 34" $ 7.50 
with silicon-monoxide protective coating. You will $2093 4V/4"" (flat) 34" 7.50 
be more than pleased with their performance. $2054 6” = (f/8 curve) tad 11.95 
Cat. No. Diam. F.L. ppd. $2094 6’ (flat) enn 11.95 
FOR TELESCOPES UP TO 4” $1429 3-3/16" 42" $ 8.70 $2055 gi (flat) 1%" 19.50 
$1506 44" 45" 13.50 $2056 10” (flat) i, 30.75 
Genctracted of cast aluminum and sagem in black. owed a a =. Foe $2057 12 (flat) 2% 54.75 
The tripod is war-surplus, one of the sturdiest of its “parabolic . ; 
size ever built. Made o prime oak pron! mene ining a“ . SS beegest ie eS 
fittings, 3 adjustable locking legs with steel shods. e —- atisfaction guaranteed or money refunded in ays. 
Extended 50”, closed 36”. Shipping weight is 13 Ibs. Mirror Mounts P| aia 
Cat. No. $2128 EQUATORIAL MOUNT .... $17.50 ppd. = Cast aluminum, holds all of \ en 
Cat. No. $2131 TRIPOD ................ 15.00 ppd. our mirrors with metal clips. ” "a 
pani adjustable, assem —y 
SAVE MONEY! wee 
ae. : Cat. No. $1634 3-3/16'’ Mount for 41/2" Tubing $4.00 ppd. P RD LYNBROOK, N. Y. } 
Cat. No. $2083 Combination EQUATORIAL MOUNT Cat. No. $1633 41/4 Mount for 5’ Tubing 4.00 ppd. 6915S MERRICK “ 
SE TROD oncessces f.o.b. Lynbrook, N. Y., $27.50 Cat. No. $1632 6 Mount for 7“ Tubing 6.50 ppd. 
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COATED BINOCULARS 


Precision made. 





Beautifully styled imported binoculars. 


LOW, LOW PRICES! 





**Zeiss’’ 


‘Type 
with carrying case and straps. American 
and clean de- 


American Type 


Complete 
type offers a superior one-piece frame 


sign. Individual Focus (IF) or popular Center Focus 
(CF). 

Field 
Cat. Size at 1,000 Type Price, 
No. yards ppd. 
$1149 6xI15IF 360 ft. CONOR ca cecies $12.75 
$1436 6x30CF 395 AMEE, a. 5ceo-< 18.75 
$1435 6x30IF 395 i -C* Sr ee 16.75 
$1438 7x35CF 341 TAMAR a ecieise 20.75 
$1437. 7x351F 341 7, || <a eee 17.95 
$1771 7x35CF 341 American ...... 23.50 
$1439 7x35CF 578 American* ..... 35.00 
$2191 7xS50CF 530 American** 42.50 
$1106 7xS50CF 372 "isc ceen 24.95 
S-961 7xS50IF 372 URGE eeie viene 22.50 
$1503 7x50CF 372 American ...... 32.50 
$1443. 8x30CF 393 VERBS hence 21.00 
$1229 8x30IF 393 By C1 < Seas 18.25 
$1108 10x501F 275 AMIR “asccaicarice 26.75 
$1442 20x50CF 183 WZOMEE ecacewe 33.75 
*Wide-angle 11° **Wide-angle 


All prices above plus 10% Federal tax. 


Monoculars 


Brand new, coated optics, complete 
with pigskin case and neck straps. 


Cat. “We. SISTG...5....0555 CS Seer $10.00 ppd. 
Cats Ne: SISFF 2 6 cccsce (ho Senne 11.25 ppd. 
Cat. Me. StS7S...... <0... FEI ictiscmece 12.50 ppd 
Gat. (Me. Ghee. ss ccc ue PME cee etenes 14.75 ppd 
Cat. (es SISA... 6550 WOO 6: 6:0/<'s'c-0-0.5 17.50 ppd 
Cat. No. $1560......... yo | Serer i 20.00 ppd 


4x Finder — Wood Tripod 
From the mysterious craters 
* of the moon to the fabulous 

< A rings of Saturn, this high- 

a A 

of crystal-clear astronomical 

viewing. Contains an f/6 parabolic mirror which gives 
a 50-per-cent brighter image than the ordinary f/10. 
Two coated eyepieces, 35x and 175x; rack-and-pinion 
closed, 60” open), make for portability, stability, and 
compactness. Finished in white enamel with black 
trim. —— priced low, this is definitely not a 
toy. Importe Shipping weight about 20 lbs. 


ve 
414” Reflector Telescope 
quality telescope will give 
focusing; sun filter; and 4x focusing finder. Its short 
FREE BOOK with Scope: DISCOVER THE STARS. 


« 35x — 175x 
Ms. 
2 
you a pleasurable hours 
tube, 27/4” long, and collapsible wood tripod (33” 
Gat: Ne. $2279 ........ f.o.b. Lynbrook, N. Y., $59.50 


8-Power Elbow Telescope 


This telescope has a_ brilliant-image 
48° apparent field; actually 325 feet 
at 1,000 yards. Can be adjusted for 
focusing 15 feet to infinity. 2” achro- 
matic ee: focusing eyepiece 28- 
mm. f.l., Amici erecting sys- 
tem. Turret-mounted filters: 
clear, red, amber, and neu- 
tral. Lamp housing to il- 
luminate reticle for night use. 
Truly the biggest bargain you 







were ever offered. Original 8 x 50 
Gov't. cost $200. 

Cat. No. $1686 Not Coated ............ $13.50 ppd. 
Cat. We. Slee COREG. oes 6 cciccecccces $17.50 ppd. 


A Beginner's Guide 
to the Skies 


R. Newton Mayall and Margaret W. Mayall 


“Probably the best handbook now available for a new- 
comer to amateur astronomy.’ — Sky and Telescope. 
Contains a wealth of information dens the solar sys- 
tem, and many lists of objects to be observed with 
binoculars or a_ telescope; includes 100 pages of 
detailed charts and observing data, arranged alpha- 
betically by constellation. 184 pages. Cloth bound. 


Cale NOT ESOI ho ose accesses sehechs $2.50 ppd. 


Star Diagonals 


Guaranteed to make viewing 
the heavens with a refractor 
telescope 100% easier for the 
observer. Stop needless crouch- 
ing forever. Choose the STAR 
DIAGONAL that best suits 
your requirements. Slides into 
standard 114” eyepiece mounts. 





Chromium tubes and 
aluminum housing, attractive black-crackle finish. 


AMICI = DIAGONAL WITE 
RECT IMAGE 


For comfortable viewing of terrestrial or astronomical 
objects. The Amici prism gives an erect image. 


Cat. WO. SABIE oo. ccc ccccececsucicsscee $12.00 ppd. 


RIGHT-ANGLE PRISM STAR DIAGONAL 
Contains a high-quality aluminized right-angle prism, 
wide field. Practical for astronomical use. 


Ch BGs Sinaiss < cdcvencacseucecenes $12.00 ppd. 


MIRROR STAR DIAGONAL 
Diagonal houses an excellent first-surface mirror, flat 
to within 14 wave. Important accessory for refractor 
telescopes. 


CUR Re Sere cic enc ekki ccasinc esas ss $12.00 ppd. 


7 x 30 Wide-Field Finderscope 


a \; ey: 2) 

gy aes 
Newly designed wide-field finderscope for reflector or 
refractor. Featured in this handsomely conceived black 
anodized aluminum tube are a 30-mm. coated achro- 
matic objective, a wide-field Kellner eyepiece, and 
the all-important true crossline reticle for fast, sues 
locating. Compact and lightweight, 9” long 
diam., 9 oz. May also be used as a hand-held iscope, 
offering excellent extra-wide-field views of the s 


Ca le SANG cece sticecesscavresewcces $9.75 ppd. 


Finder Ring Mounts 


Will accommodate finder above. Made 

of cast aluminum with black crackle 

finish. Each ring has three locking 

wing screws for adjusting. Base has 

two holes for mounting screws, fits any 

diameter tubing. Easy to mount. Inside diameter of 
ring mount 1-15/16” 


Cate We. SIGGS 5. cc5s. eee $3.95 ppd. 


New Prismatic Telescope 


Coated 80-mm. 
, Objective 


é 
Ap (31% 


\- Big 80-mm.-diam. ”) objec- 


tive, for spotting or astronomical 


use. Will show stars of the 11th 
magnitude — 100 times fainter 
than the faintest visible to the 
naked eye. Table- top tripod in- 
cluded, extended 18”, uae 1344”. 
Length of scope 161 Combined 
weight of scope and tripod is 


54 lbs. All coated optics. 
FIVE EYEPIECES 
Field at Exit pupil Relative 

Power 1,000 yards diam. Brightness 

15x 122 ft. 5.4 mm. 29 

20 122 4.0 16 

30 61 2:7 7 

10 49 2.0 4 

60 32 1.3 1 
Ci Ri Se st akc se tcerwannsueues $59.50 ppd. 
60-mm.-diam. Scope. Same as above but with 


smaller objective. Equipped with same five eyepieces 
- 15x, 20x, 30x, 40x, 60x. Coated. With tripod. 


CS Uc | See eee errr rere c $42.95 ppd. 
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Mounted Eyepieces 


The buy of a lifetime at a great 
saving. First choice of the ama- 
teur and professional astronomer. 
Perfect lenses set in black anod- 





ized standard 114” O.D. aluminum 

mounts. 
Cat. No. F.L. Type ppd. 
dt Fee 6 mm. (14")...... Orthoscopic ...... $13.25 
$1681 ..... Cl OT ly eee ar 4.75 
$1853....12.5 mm. (1/2’’)....Ramsden ......... 4.50 
$1207. ...12.5 mm. (1/2)....Symmetrical ...... 6.00 
$1251....16 mm. (5@”’)...... Erfle (wide-angle) . 12.50 
$1257... .16 mm. (52’’)...... Orthoscopic ...... 12.50 
$1209... .18 mm. (34’’)...... Symmetrical ...... 6.00 
$1211... .22 mm. (27/32")...Kellner .......... 6.00 
$1835... .27 mm. (1-1/16”). .Kellner .......... 4.50 
$1355... .32 mm. (114”)..... CUMOE 6 cccccwcase 12.50 
$1253... .35 mm. (136”)..... Symmetrical ...... 8.00 
$1255... .55 mm. (2-3/16"). .Kellner .......... 6.00 
$1485... .56 mm. (214")..... Symmetrical ...... 6.00 


COATED LENSES 75 cents extra. 


ww“ e ve e e 
Giant” Wide-Angle Eyepiece 
Coated Lenses 
Erfle eyepiece best for low-power per- 
formance. Superior six-element de- y 
sign. 65° field, 114” E.F.L., clear 
aperture 214”, focusing mount and | \ 
Combine this eyepiece \ 
$1475 for 
Rich- 


diopter scale. 
with our 5” objective No. 
a tremendous light-gathering 
Field Telescope. 

Cat. No. $1405 (illustrated) ............ $12.50 ppd. 
Cat. No. $1858 Same as above without di- 

ODE SME. oc iccccccaacvancencesenns $ 9.95 ppd. 
@ FREE RUBBER EYESHIELD @ 
With $1405 

Cat. No. $1594 114’-diam. ADAPTER for 

CNGDINER CIO ons és ccvnccsvcens dec $ 3.95 ppd. 
ADAPTER PLATE AND TUBE. Aluminum ta- 
pered tube and adapter plate, black anodized and 
finished in black crackle. Slides into our 5” O.D. 
Aluminum Tubing No. $1511. These parts are used 
with the eyepieces above to make a Rich-Field Tele- 
scope. Details in our catalogue. 
COR UR So se si ceisndcscencneccsseueus $18.00 


Wide-Angle Erfle 


Brand-new eyepiece with 68° field; 
coated. E.F.L. 114”. Focusing mount, 
. 3 perfect achromats, 1-13/16” aperture. 
COR Is cock dccctcccccuceccneves $13.50 ppd. 
Cat. No. $1593 114’ diam. ADAPTER for eye- 

DIRER CRONE odbc nicdccccacccdocesuwes 3.95 ppd. 


An Economical Eyepiece 


This mounted eyepiece has two 
magnesium-fluoride-coated achromatic 
lenses 29 mm. in diameter. Excellent 
definition. E.F.L. '114”. Cell fits 
114” tubing. 

Cat. No. $1911 
Cat. No. $1991 


Rack-&-Pinion Eyepiece Mounts 








COMNGD Akivececewdvaacess $5.90 ppd. 
HOO CORN accc cds voncens 5.25 ppd. 





fer Refractors 





for. Gellaaiens Here is a wonderful opportunity 
for you to own a most mechani- 
cally perfect Rack-&-Pinion Fo- 
cusing Eyepiece Mount with vari- 
able tension and adjustment. Will accommodate a 
standard 144” eyepiece, positive or negative. The 
body casting is made of lightweight aluminum with 
black-crackle paint finish, focusing tube of chrome- 
plated brass. Focusing tube for refractors has a travel 


of 4”, for reflectors 2”, and will fit all size tubing. 
REFRACTOR TYPE 

Cat. No. $1494 for 2’ 1.D. Tubing ..... $12.95 ppd. 

Cat. No. $1495 for 314” 1.D. Tubing ..... 12.95 ppd. 

Cat. No. $1496 for 43” |.D. Tubing ..... 12.95 ppd. 
REFLECTOR TYPE 

Cat. No. $1976 (less diagonal holder) ...... $8.50 ppd. 

Cat. No. $1982 DIAGONAL HOLDER ........ 1.00 ppd. 





@ FREE CATALOG @ 
Millions of lenses, prisms, eyepieces, rack-and- 
pinion eyepiece mounts, cells, aluminum tubing, 
mirrors, binocuiars, telescopes, parts, acces- 
Write today! 





sories, and so forth. 
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691S MERRICK RD., 


293 





Star Atlases and Books on Astronomy ™ 


1961 AMERICAN EPHEMERIS, 
limited supply, order now..............0. 
New: PHOTOGRAPHIC LU? 
BEIIO DY Ge FEStINO?....ccccceccssesssscosessesees i 
New: PROPERTIES OF DOUBLE 
STARS, by L. Binnendijk.................... $12.50 
THE OTHER SIDE OF THE MOON....$2. 4 
MOON MAPS, by H. P. Wilkins $6. 
AMATEUR ASTRONOMER’S 
HANDBOOK, by J. B. Sidgwick......$12.7 
OBSERVATIONAL ASTRONOMY FOR 
AMATEURS, by J. B. Sidgwick......$10.75 
SKY OBSERVER’S GUIDE............. ..$2.$ 
THE PLANET VENUS, by P. Moore $3. 95 








THE PLANET JUPITER, by B. Peek..$8.95 
AmAnEDEe TELESC OPE MAKING G, 
$6.00; Book 3, S 4 


Book 1 ; Book 2 
Norton’ s’ STAR ATLAS 
BONNER DURCHMUSTERUN 


Pocketbooks and paperbacks 
write for listing. Books on 
and optical glassworking. 


HERBERT A. LUFT 


69-11 229th St., Oakland Gardens 64, N. Y. 






on 
telescope 


astronomy 
making 








ATOMIC CHART 
of the ELEMENTS 


A new approach to the periodic table, 
from the standpoint of atomic structure. 
Arranged in circular form for easy reference, the 
chart includes atomic number, symbol, name, and 


mass of all known elements. 17” x 24”, printed 
on heavy paper in two colors. 


$1.00 postpaid 


THE WILLIAM RICHMOND PETERS 
OBSERVATORY 
AND RESEARCH GROUP 


Flagstaff, Ariz. 





115 East Aspen St., 











W BOOKS AND THE SKY W 


ARABISCHE STERNNAMEN 
IN EUROPA 


Paul Kunitzsch. Verlag Otto Harrassowitz, 
Taunusstr. 5, Wiesbaden, West Germany, 
1959. 240 pages. DM 28, paper bound. 
HIS great work in German covers 
such a large field and is so important 
to the student of star names that a re- 
viewer finds it extremely difficult to deter- 
mine whether or not he has adequately 
evaluated the book. Nevertheless, I have 
had considerable pleasure in reviewing it. 
To the title, Arabic Star Names in 
Europe, Paul Kunitzsch might very well 
have added “and the many corrupt forms 
thereof.” Such forms outnumber the legiti- 
mate names many times over. The work 
is undoubtedly the finest on Arabic star 
names that has ever been published. 
One hundred and fifty years ago the 
student of stellar nomenclature looked to 
C. L. Ideler for many of the Arabic names 
found in the works of 'T. Hyde and al- 
Qazwini. But Hyde did not have any 
authentic manuscripts of as-Sufi; and one 
could not be sure in some instances what 
stars were being designated by at-Tizini 
because of errors in right ascension and 
declination. 
Dr. Kunitzsch’s title states that he is 
concerned with the Arabic star names in 
Europe. He is, however, too modest, for 





YOUR TELESCOPE IS NO BETTER THAN YOUR ABILITY 


TO FIND THE THINGS YOU WANT TO SEE 


Now — for the first time 


ACCUSTAR 








An entirely practical solution to the 
amateur’s biggest problem. Now you 
can find celestial objects with an ease, 
speed, and accuracy never before ap- 
proached. 


To find any object you oeet know the 
sidereal time, and ACCUSTAR will give 
it to you instantly. vr privet set 
the outer disk to your longitude, turn 
the inner disk until your clock (stand- 
ard) time mark coincides with the date. 


the inner dial. It’s as simple as that. 
a accurate within two minutes 
or less 


ACCUSTAR will do many things: tell 
precisely where any star or constellation 
will be at any time or place, determine 
longitude, tel 


acc 


ACCUSTAR and the book, 
Find the Stars 


A precision instrument, blue and gold 
in color, 10 by ‘inches, plastic 
coated, metal backed, weighs less than 
a pound. Nothing to get out of order. 

he 56-page book Find the Stars has 
23 sky maps and needed information on 
over 250 celestial objects of prime in- 
terest to the amateur. 


ACCUSTAR will be your indispensa- 
ble guide to the heavens and multiply 
your pleasure in exploring them. Place 
your order now. 


P. O. Box 2806, Detroit 31, Michigan 
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The sidereal time is then indicated on | 


the solar time with one | 
simple observation easily made with | 
USTAR. 


$9.75, 


I believe that he has not restricted him- 
self to any one continent or any one 
hemisphere. The collection of sources is 
so thorough that the work could not have 
been written without the benefit of the 
great libraries of Europe, Africa, and Asia. 
And one author who resides in the United 
States has been mentioned or quoted 
several times. 

The chapter on astrolabes is most ex- 
cellent and fills a long-felt need. Although 
we have heard about them in the litera- 
ture from time to time, there was always 
much to be desired, and we were never 
certain that the names were copied 
correctly. 

The history and description of 210 star 
names, corrupt and otherwise, comprise 
the most important section of the book. 
Here, a tremendous amount of informa- 
tion about the Arabic names, including 
the non-Arabic one Albireo, is given. Un- 
fortunately, in many cases the material is 
presented in a way that is sure to confuse 
the reader who is not an accomplished 
linguist, and who cannot differentiate be- 
tween the original, most ancient authori- 
ties and those authors who may look as 
important and learned, but whose knowl- 
edge of Arabic is not competent. The 
qualified student, on the other hand, is 
bound to be most grateful for the many 
excellent references. 

In one important respect Dr. Kunitzsch’s 
work is very disappointing: Without any 
previous discussion of the possible mean- 
ings or interpretations of a given star 
name he condemns descriptions by other 
authors as “artificial” or “ridiculous.” 
This procedure reminds one somewhat 
of the decision of the “Qualifiers” that 
Galileo’s proposition of the immobility 
of the sun was “foolish and absurd.” ‘The 
reader feels left in a void; with his great 
knowledge of Arabic, the author should 
have indicated the reasons for his denunci- 
ations or at least given what he believes to 
be the true definitions and interpretations. 

In another respect Dr. Kunitzsch leaves 
us with a very peculiar sense of the value 
and meaning of scholarly research. He 
gives the impression that, unless the exact 
meaning of a star name is found in an 
Arabic star text, it is practically sacri- 
legious for one to attempt to explain it 
from his own knowledge of Arabic and 
on the general principles of modern criti- 
cism. It is as though it were taboo for 


‘scholars such as Sethe, Breasted, or Speleers 


to write on the monuments of ancient 
Egypt, or for Kramer, Langdon, or Jastrow 
to give us the benefit of their great know!- 
edge of Sumerian and Akkadian, or for 
West, Miiller, or Darmesteter to attempt 
to translate or interpret the difficult pas- 
sages in Avestan, Pahlavi, and Persian 
writing. 

Dr. Kunitzsch forgets that in connec- 
tion with all ancient languages covering 














long periods of time, certain significant 
bits of knowledge become lost. Even the 
meaning of the Sphinx had been forgot- 
ten or misunderstood by the time of the 
Empire or New Kingdom of Egypt. The 
author, I must admit, has a right to be 
skeptical at times concerning the knowl- 
edge of some moderns who feel the urge 
to write on star names; only a few years 
ago a well-known observatory published 
under its own aegis a list of Arabic star 
names with their meanings. In this list 
one of the names of Alpha Hydrae was 
translated as ‘““The Brave Man’s Neck.” 
Such stellar erudition is hardly to be 
appreciated. 

The beautiful modern Oriental system 
of transliteration has been used through- 
out, and the author and his publisher are 
to be congratulated on this score, as I 
have not yet found any _ typographical 
errors. It is unfortunate, however, that 
a book so important does not have a more 
durable and attractive binding. 

The student of star names has waited 
for this book for many years; and from 
now on there will be no excuse, includ- 
ing even ignorance of Arabic, for writers 
on the constellations to make the same 
mistakes generation after generation. 

GEORGE A. DAVIS, JR. 
Buffalo, N. Y. 





THE SEARCH FOR ORDER 


Cecil J. Schneer. Harper and Bros., New 
York, 1960. 398 pages. $6.00. 
HE AUTHOR of this book, a com- 
paratively young geologist-crystallog- 

rapher, must be considered a rather re- 
markable scholar. In an age when spe- 
cialization makes conversational strangers 
even of fellow faculty members in one 
department of a college, he can write 
lucidly and entertainingly about every 
field of science from botany through rela- 
tivity. Dr. Schneer is a well-nigh perfect 
example of what he would like to have 
every serious science student become be- 
fore he undertakes the ever-narrowing 
journey to proficiency in his chosen 
specialty. 

As stated in the preface, ‘there can be 
a sense of excitement and compulsion to 
science,” and the author has pretty well 
conveyed this to the reader. But the 
apology for the historical order of his 
development is not as well expressed as 
the one of Dr. Henry Margenau in the 
book’s foreword: “It is commonly sup- 
posed that discussion of method makes 
the teaching of science more difficult. I 
doubt if this is true, but if it is, a com- 
pensating emphasis will make it easy. 
This is the accent on history of science 
. . . for it exposes the existential bond 
which holds scientific thought together. 
Historical incidents furthermore enliven 
the teaching of science in an anecdotal 
way, and liveliness is surely needed in our 
elementary science courses.” 

Dr. Schneer’s classes, the reviewer be- 


! 


lieves, must be quite lively with anec- 
dotal material, much of which he has in- 
cluded in the book. Sometimes this leads 
to a slight looseness in expression of the 
scientific principles involved, but that is 
usually well taken care of later on. In a 
way, the author does not let either the 
personal anecdote or the critical scien- 
tific point stand in the way of his ob- 
jective — to point up the search for order. 
He confesses what so many of us fail to 
realize, that we cannot define the scientific 
method in so many words or even in so 
many volumes, but we can, by a critical 
and thorough review of the march of 
science, have a certain sure feeling for it. 

The young scientist is likely to find the 
chapter on “Classical and Nonclassical 
Science” very revealing and even, in spots, 
rather startling. The scientist who is 
three decades or more beyond his own 
student days will similarly be disturbed 
by having science and truth, science and 
history, and science and so many other 
catchwords of our civilization, so keenly 
discussed in a that many _ teachers 
should envy. 

Dr. Schneer often plays the role of the 
die-hard antagonist very well, never 
scofiing at an outmoded way of thinking 
except when it has rested upon poor 


way 








ELEMENTARY 


Astronomy 
= 










by 
OTTO STRUVE, 
Director, 
National 
Radio 
Astronomy 
Observatory, 
with 
BEVERLY 
LYNDS 
and 
HELEN 
PILLANS 














AUTHORITATIVE AND UP TO DATE, 
this absorbing account of modern astronomy 
stresses the basic ideas and laws of physics 
as they apply throughout the universe. 
Otto Struve, an eminent authority on as- 
tronomy and regular contributor to Sky 
and Telescope, considers at length such 
topics as universal gravitation; the origin 
and evolution of the stars, the sun, the 
planets, and the comets; nuclear processes 
in stars; the dynamics of the galaxy. Ideal 
as a manual for the amateur astronomer at 
home or in school, the book contains a 
superb collection of illustrations, including 











foundations. He has been very gentle 110 photographs, 181 line drawings, a 
with the obstructionists, defending them color spectrum, and star charts. 1959. 
for their sincerity and thus attempting 404 pages. $7.00. 
to pass along to us a lesson that all of Cree Graney Fane aw vane 06 
THE MONTHLY EVENING SKY MAP 
Have you seen it yet? THE MONTHLY EVENING SKy Map .. . the exciting 


new version of the magazin? that has 
many thousands of readers for more 





FREE TRIAL! ! 


Receive Nov.-Dec. issue FREE by sending 
order now your subscription will! 
begin with Jan.-Feb., 1961, issue. Money 


refunded if not satisfied with first issue! 











One year ..... $3.00 Two years ..... $5.00 
A wonderful Christmas gift... 


for each additional gift. 


+ % 3H 


THE MONTHLY EVENING SKY MAP 


“brought the stars down to earth” for 
than half a century. Now in its 


bright and expanded format, the Sky Map is bigger and better than ever before. 


Articles of popular interest. 

Guide for users of small telescopes. 
Detailed star and planet charts for each 
month. 

Regular features by such writers as Tom 
Cave, Walter Houston, Leon Campbell, Jr. 
Group projects for students and amateurs. 


Sample copy 50 cents (Bimonthly) 


just add $2.00 to your subscription 


Recipient receives card and bonus issue! 


Sky Map Publications, Inc. 
P. O. Box 213-U, St. Louis 5, Mo. 








With this fascinating, precision-built globe com- 
bination you can follow the exciting events of an 
entire day in the heavens. You read time by ob- 
serving the earth’s relation to the sun. There are 
two globes, a 6-inch terrestrial and a 12-inch 
celestial. The earth globe rotates by an electric 
motor once every 24 hours. The sun’s noontime 
position is shown for any point on the earth’s sur- 
face, and because the movable ecliptic ring is con- 
nected to the twilight ring, sunrise and sunset and 
the duration of twilight are shown for all places. 

Only two daily settings are necessary — simply 
move the sun indicator eastward to the next day’s 
date on the ecliptic circle, and turn the earth 
globe one degree to correspond to the actual rota- 
tion of the earth (about 361° in 24 hours). 

The movable ecliptic (sun) ring is also marked 
for the moon’s phase positions and the maximum 
greatest elongations of Mercury and Venus. 


Model ST-12-E.C. — 12-inch diameter 
Write for free brochure. 


FARQUHAR TRANSPARENT GLOBES 


3724 Irving St., Philadelphia 4, Pa. 
Telephone: EVergreen 2-2833 
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us may, at some time or other, find hard 
to learn. 

There are remarkably few outright 
errors in the book: Pluto’s date of dis- 
covery is given as 1934 on page 123, the 
sun’s distance from the center of the 
galaxy as 50,000 light-years on page 162; 
Galileo heard reports of sunspots on 
page 59 and discovered companions to 
Saturn (with no further explanation) on 
page 60; and there are a small handful of 
other mistakes. But they certainly do not 
detract from the fine quality of the 
writing and the clearness of expression in 
the book taken as a whole. The choice 
of illustrations is good, and the mechani- 
cal aspects of the volume are conducive to 
reading large sections at one sitting. 

The reasoning is rather rigid in many 
passages, requiring considerable concen- 
tration and even, on occasion, a fast re- 
prise of an earlier section for full compre- 
hension, but the end result is rewarding. 
The reviewer wonders how well the 
average student of the liberal arts could 
follow some of the exposition with the 
one casual reading he would presumably 
want to give it. 

Certainly this is not to be considered 
a “popular” book in the usual sense, but 
few really good works are popular. For 
the serious student of science, this volume 
should be required reading. For the seri- 
ous citizen who wishes to find out what is 
happening to his comfortable early 20th- 


century world, this book contains many of 
the answers. At the conclusion of almost 
every chapter, Dr. Schneer’s paragraphs, 
not of summary but of impression and 
impact, in themselves could stand among 
the most quotable expressions of social 
consciousness of our times. 

A beautiful blend of science, philoso- 
phy, and humanism has been achieved in 


this book. As a reference volume for a 


lively series of lectures to beginning 
students in liberal arts colleges, Dr. 
Schneer’s. method could project that 


“sense of excitement and compulsion” 

that would persuade more young people 
to embark on careers of science. 

ROY K. MARSHALL 

New York, N. Y. 


PHYSICS AND MEDICINE OF 
THE ATMOSPHERE AND SPACE 


Otis O. Benson, Jr., and Hubertus Strug- 
hold, editors. John Wiley and Sons, Inc., 
New York, 1960. 645 pages. $12.50. 

HE PROCEEDINGS of the second in- 

ternational symposium on physics and 
medicine of the atmosphere and _ space, 
held in San Antonio, Texas, in Novem- 
ber, 1958, are reported in this volume, 
making it a must for everyone concerned 
professionally with the problems of space. 
Furthermore, it provides the nonspecial- 
ist with authoritative and comprehensible 
information. 


The editors are pioneers in space medi- 
cine who arranged the first symposium on 
the topic in 1952. The balanced format 
and wide scope of this book are derived 
from their experience. 

At the May, 1958, IGY symposium on 
the use of satellites for biological research, 
there were difficulties in the semantics of 
communication between physicists and 
biologists. However, a remarkable im- 
provement in mutual comprehension is 
demonstrated in the present volume, 
which contains 44 papers presented by 
internationally known scientists. 

Fight of these reports deal with the 
physical composition of the upper atmos- 
phere and the contents of interplanetary 
space. H. K. Kallman of the Rand Corp. 
reports that rocket and satellite data dis- 
close higher densities in the upper atmcs- 
phere than had previously been assumed. 
Large day and nighttime variations in 
atmospheric density occur, as well as 
changes with latitude. F. L. Whipple 
assesses the amount of meteoric material 
in space, and the hazards of meteoric im- 
pact in space vehicles and operations. 

J. A. Van Allen discusses how the 
radiation belts that bear his name may 
influence spaceflight. The theory that the 
earth’s magnetic field is trapping and 
storing solar corpuscular radiation is ex- 
plored by S. F. Singer in his discussion of 
interplanetary dust and radiation. 

M. Nicolet, University of Brussels, gives 








SATELLITE 
3-INCH 


$29.95 


* All-metal 


reflector 
construction with seamless aluminum tube * Stand- 


Completely assembled 3-inch 


ard 1%-inch rack-and-pinion focusing eyepiece 
mount * Corrected optics for fine definition * 
Coliapsible self-locking metal tripod * Peep-sight 


finder * 60-power eyepiece * (120-power eyepiece 
available, $4.00) * With altazimuth mounting, 
$29.95 * With equatorial mounting, $39.95 * 
f.0.b. Pottstown, Pa. 


BOOKLET, ‘Instructions To Establish Your Telescope 
and To Set and Use Your Setting Circles.” 21 
pages. $1.00 ppd. 







SPACE K-4 
DELUXE 


$79.95 
KIT 







$98.50 
ASSEMBLED 





OUR SPACE K-4 DELUXE... 
standing performance. 


$79.95, f.o.b. Pottstown, Pa. 


6x25 achromatic finder; 





nationally recognized by astronomers and schools for its out- 
Purchased by schools under NDEA for teaching astro-sciences, the SPACE 
K-4 DELUXE is available completely assembled for $98.50, or as a kit with assembled optics for 
Prices include 3 eyepieces: 50x, 100x, and 200x, standard 
adjustable equatorial 
model also available with clock drive and setting circles. 





1%"; 


mount; pedestal; and collapsible legs. This 








All prices subject to change. 
DEALER INQUIRIES INVITED 


SPACEK INSTRUMENT CO. 








© 1959 


PLANETARIUM SHADE 


Attractively styled lamp shade provides the finish- 
‘ng touch for anyone irterested in astronomy and 
space science. Constructed of durable translucent 
stock and printed in color. Stars appear white with 
outline of 37 constellations on deep blue background. 
Constellations of spring, summer, fall, and winter 
accurately scaled and identified by name, with 
Milky Way, zodiac, and equator outlined. Size, 12” 
diameter, 81/2’’ high. Supplied with clip or washer- 
type mount (specify which when ordering). Ideal gift. 
Practical and educational. $5.98 ppd. 


FAVORITE CONSTELLATIONS 


OF THE NORTHERN HEMISPHERE 
© 1959 


A photographic atlas of the sky from declination 
—30° to the North Pole. This set of 33 slides on 
35-mm. film is made up of actual unretouched 
photographs requiring almost three years to ob- 
tain using special equipment. Set includes 39 
slides — one title, five star maps, and 33 con- 
stellations. Each slide mounted and_ identified. 
Suitable for projection with any 35-mm. equipment 
on screen and ceiling for lectures and teaching. 
This is the finest set of slides we have ever seen; 
each constellation is sharp and clear with excellent 
contrast. Instructions included. $16.00 ppd. 


Inquiries from schools, clubs, dealers, and plane- 
tariums invited. 


1130 Sembling Ave. 
Pottstown, Pa. 
Telephone: FAculty 3-2825 
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There's a Sky Publication 


for every one on your Christmas list 
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SKY SETS |. 24 beautiful halftone prints of objects 
in the solar system and in the Milky Way. 8/2” by 
1134” on paper 12/2” by 1634”. $4.00 per set 


SKY SETS Il. 20 halftone prints of striking nebulae 
in the Milky Way and portraits of other galaxies, and 
four drawings of the 200-inch telescope. 81/2’ by 
1134” on paper 122” by 1634”. $4.00 per set 


MOON SETS. 18 halftone prints forming a_ large- 
scale photographic map of the entire visible face of 
the moon, made from Lick Observatory negatives of the 
first and last quarters. $3.00 per set 


LUNAR CRESCENT SETS. 10 halftone pictures from 
Lick Observatory that form a matching series to Moon 
Sets, but for the waxing crescent 41/2 days after new 
moon, and the waning crescent about five days before 


new moon. $2.50 per set 


ELGER’S MAP OF THE MOON. The detailed moon 
chart itself is 18’’ high by 171/2’’ wide and identifies 
all important lunar features. Under it are extensive 
notes by H. P. Wilkins on 146 regions. $3.00 


PHILIPS’ PLANISPHERE. Suitable for use within 10 
degrees of latitude 42° north. Printed in dark blue 
and gold, it identifies the principal constellations and 
stars above the observer’s horizon for any time of the 
night throughout the year. $3.00 


COLOR MAP OF THE NORTHERN HEAVENS. Shows 
the positions 
objects; distances, 
bright stars. 
a polar projection; 
30” by 34/2” 


and apparent magnitudes of celestial 
sizes, and spectral types of many 
The northern sky to —43° is plotted on 
stars brighter than magnitude 5.1 


included. $1.00 





COLOR CHARTS OF THE MOON 


Two striking color charts of the first- and last-quarter 
moon. Each lunar half is an impressive 27” in 
diameter; the over-all size of a chart, 23° by 33”. 
Here are two genuinely useful and informative maps 
that will be welcomed as a decoration in any observa- 
tory, den, or clubroom. Printed in predominantly gold 
and black on heavy paper. $2.00 per set of 2 
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ATLAS COERLI-II 
KATALOG 1950.0 





QO 


LAROUSSE ENCYCLOPEDIA 
OF ASTRONOMY. By L. Rudaux and G. 


de Vaucouleurs. ‘By far the best general survey of its 
kind for anyone who has graduated from the ordinary 
popularizations and wants a taste of the real business 
of astronomy. The lucid and interesting text 
is supported by a most effective and_ intelligently 


planned collection of diagrams, photographs, and 
charts.“ — Scientific American. Many full-color ren- 
ditions. 506 pages, 818 illustrations. $12.50 


THE HISTORY OF THE TELESCOPE. 


By Henry C. King. A complete account of the develop- 
ment of the telescope from crude instruments of the 
ancients to the giants of today. 456 pages, 196 
illustrations. $7.50 


PHOTOGRAPHIC LUNAR ATLAS. 


Edited by G. P. Kuiper. Contains 281 of the finest 
photographs of the moon in existence, taken with 
large telescopes at Mount Wilson, Lick, Pic du Midi, 


McDonald, and Yerkes observatories. 230 sheets, 
15Y2” by 19”, loose leaf in sturdy box, thumb-in- 
dexed and numbered. (Orders accepted from the 


United States and possessions only.) 
$30.00 each; 2 for $50.00 


MAKING YOUR OWN TELESCOPE. 


By Allyn Jj. Thompson. Complete step-by-step direc- 
tions for making and mounting your own 6-inch re- 
flector at low cost. In easy-to-understand chapters, you 
learn how to grind, polish, and figure the mirroz, and 
how to make an equatorial mount that will provide a 
sturdy, solid support for your optics. 211 pages, 104 
illustrations. $4.00 


ATLAS COEL 19500 
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NORTON’S STAR ATLAS. 


Covers the 
whole heavens, showing over 9,000 objects: stars to 
magnitude 613, nebulae, and clusters. Descriptive 
lists of 500 subjects for viewing with small telescopes, 
and data for observing the sun, moon, and planets. 
108 pages. Here is one astronomical gift that will be 
cherished by any amateur. Latest, 14th edition. $5.25 


POPULAR STAR ATLAS. Simpler ver- 


sion of Norton’s Star Atlas, with 16 bound charts to 
magnitude 51/2. 38 pages. $2.00 


DE LUXE ATLAS OF THE HEAVENS. 


This is the Atlas Coeli 1950.0, by A. Becvar. 
16 bound charts cover the entire sky to magnitude 
7.75, and show over 35,000 objects. Printed in many 
colors, each map is 1612’ by 23’’. Transparent co- 
ordinate grid overlay included. $9.75 


FIELD ATLAS OF THE HEAVENS. 


Each chart is reduced from the original Atlas Coeli; 
stars are white on black background. The 16 charts 
are unbound, each 18” by 1214’, on heavy paper. 

$4.00 each; 2 for $7.50 


ATLAS COELI CATALOGUE. tistes, 
with descriptive data, are the 6,362 stars brighter than 
magnitude 6.26, with their right ascensions and 
declinations, magnitudes, and much other useful 
information; extensive lists of star clusters, nebulae, 
and galaxies. Cloth bound, 367 pages. $8.75 


SPLENDORS OF THE SKY. 


Celestial 


picture booklet with short and _ easy-to-understand 
captions. 36 pages, 66 illustrations. 81/2" by hay * 
Ic 


Write for descriptive catalogue. All items sent postpaid. Please enclose your check or money order. 
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an extended presentation of atmospheric 
chemical reactions. Oxygen and nitrogen, 
the principal gases of the atmosphere, are 
affected by solar radiation, which causes 
great variability of composition at higher 
levels. 

Among the seven articles on technical 
phases of space travel is W. von Braun’s 
discussion of timing in satellite launch- 
ings. Firing without careful prelaunch- 
ing study might place a satellite in con- 
tinuous sunlight, where internal 
temperature could rise so high as tp in- 
jure the apparatus and affect the success 


of 


its 


the mission. 
Sixteen papers presented next examine 
biological aspects of spaceflight. H. G. 
Clamann reports the physiological effects 
of ozone, especially in connection with 
high-flying aircraft and balloons. At 
100,000 feet, concentrations of this gas 
reach four to six parts per million (p.p.m.). 
Exposure to the inhalation two 
p-p-m. of ozone for 16 hours a day de- 
pressed the growth rate of rats. Irritable 
behavior is manifested by human subjects 


of 


in a concentration of only one p.p.m. 
Exposure to six p.p.m. for an hour led 
to a marked decrease in the vital capac- 
ity of one subject, whose lung alveoli 
became partially filled with fluid. 

Dr. Clamann also reviews some 
bolic problems of a sealed cabin environ- 
ment: oxygen requirements and processes 
of carbon dioxide elimination. Although 
rapid developments have taken place in 
this field since 1958, the article is still 
pertinent. J. Meyers, pioneer in algae 
physiology and related photosynthesis, 
presents the use of algae for gas exchange 
in a closed ecological system of the sealed 
space-cabin type. 

Psychological problems of spaceflight 
indicated by laboratory experiments with 
sensory deprivation are well covered by 
G. T. Hauty. The foremost authorities 
on weightlessness, S$. J. Gerathewohl and 
J. E. Ward, give an excellent account of 
its effects as simulated in parabolic flights. 
They consider spatial orientation, neuro- 
muscular control, and other physiological 
functions. 


meta- 





degree. 


It is achromatic, coated, 


IES cisiscncsccavosnns $15.60 
16.3-mm. (Erfle) .... $15.30 


Telescopi cS 


6565 Romaine Street 
Los Angeles 38, Calif. 





Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstandin 
It consists of our new Barlow and our 16.3-mm. (24” focal length) Erfle eyepiece. 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 
All images are sharp and hard to the very edge of the field. 
The Barlow gives magnification up to slightly over three times that of the ocular alone. 
and mounted to the U. S. f 

The modified Erfle eyepiece has a field of 75 degrees with excellent eye 
combination gives an equivalent focal length of slightly under 6 millimeters. 
is far superior to any shorter focal length ocular of equivalent magnification. 

The Barlow sells for $16.00 postpaid, and the Erfle for $15.30 postpaid. 
teed to perform as stated above or money refunded. 


ORTHOSCOPIC OCULARS—All hard coated, standard 11'/4-inch outside diameter. 


eivseaeasines $16.80 
evtenesaes $17.70 


10.5-mm. ... 
7-mm. ........ 


Warranted to equal or surpass any oculars obtainable 


Finished mixtors, mirror kits, spiders, elliptical flats, 


results. 
hile the 


standard size of 1.250 inches. 


relief. The 
Many users state it 


Both 


are guaran- 


WN cedcctcscicesés $17.70 
Barlow 3x $16.00 


anywhere or money refunded. 


focusing devices, aluminizing. 
Send for catalogue. 
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Problems of visual perception, accom- 
modation, and reaction time under space- 
flight conditions are described by H. Rose. 
Vision in the higher atmosphere and in 
space differs from that at sea level. Be- 
cause of the gradual decline of light- 
scattering air particles, the sky becomes 
darker with increasing altitude and stars 
are visible by day. Outside the atmos- 
phere light intensities are increased about 
40 per cent. 

Rescue operations from space vehicles 
are the topics of six papers, and the 
volume is concluded with a six-paper dis- 
cussion of the physics and environment 
of the sun and _ planets. 

This book seems to be the im- 
portant treatise on space biology thus 
far published in any language. 

HOWARD LASKEY, M.D. 
Carolina, R. I. 


most 





NEW BOOKS RECEIVED 
Tue Universe Around Us, Sir James 
Jeans, 1960, Cambridge University Press. 
297 pages. $1.95, paper bound. 

First published in 1929, this classic by an 
outstanding British astronomer has been re- 
issued as a reprint of the fourth (1944) edi- 
tion. The nature and origin of the stars and 
galaxies are lucidly described for the in- 
formed general reader. Much of the discus- 
sion of evolutionary problems, however, has 
been outmoded by recent work. 


Tue PLANETARY EQuatorium, E. §. Ken- 
nedy, translator, 1960, Princeton University 
Press. 267 pages. $7.50. 

The facsimile reproduction of a Persian 
astronomical manuscript, together with a 
line-for-line translation and an extended 
commentary, make up this volume. The text 
is largely devoted to a description of an 
astronomical computing device invented in 
the 15th century by Kashi, who worked at 
Ulugh Beg’s observatory in Samarkand. The 
device was used to predict solar, lunar, and 
planetary positions, and the details of 
eclipses. 

APPARENT PLACES OF FUNDAMENTAL STARS 

1961, 1960, Astronomisches Rechen-Insti- 
tut, Monchhofstr. 12-14, Heidelberg, West 
Germany. 511 pages. 

The 21st of a series, this annual volume is 
prepared under the auspices of the Inter- 
national Astronomical Union. It lists ap- 
parent positions of 1,535 bright stars, giving 
right ascensions to 0.001 second and declina- 
tions to 0”.01, at 10-day intervals. 

In the United States, order from Cincin- 
nati Observatory, Cincinnati 8, Ohio. Ad- 
vance payment of $6.50 per copy is required 
(covering postage and packaging); make 
checks payable to Cincinnati Observatory 
APFS. European orders should be sent to 
Verlag G. Braun, Karl Friedrich Str. 14, 
Karlsruhe, West Germany. 

AN INTRODUCTORY TREATISE ON THE LUNAR 


Tueory, Ernest W. Brown, 1960, Dover. 
292 pages. $2.00, paper bound. 
Although first published in 1896, this 


remains the standard English-language text 
on the moon’s orbital motion. Written by 
a master of celestial mechanics, it traces the 
methods of Laplace, de Pontécoulant, Han- 
sen, Delaunay, and the author. The highly 
technical treatment is intended for readers 
with an extensive mathematical background. 

















ENGINEERED FOR THE LAST WORD IN BREATHTAKING PERFORMANCE . . . PRICED 
FOR FIRST CHOICE IN VALUE... FULLY EQUIPPED WITH MANY EXTRA FEATURES! 


Including ...@ ELECTRIC DRIVE (Patented) 
@ SETTING CIRCLES @ ROTATING TUBE 


A Complete Instrument, No Costly Accessories Needed! 


You'll Marvel At How 
The Superb Optics Of 
This Portable RV-6 


6-inch 
DYNASCOPE’ 


Gives The Same Exquisite Definition 
As Far More Expensive Instruments! 


This new addition to the Dynascope line has won immediate recog- 









Model RV-6 Complete 
with Dyn-O-Matic Electric Drive 
and All Features Described Below 


> 194” 


f.o.b. Hartford, Conn. 

» Shipping Wt. 55 Ibs. 
i Express Charges Collect 
™ No Packing or Crating 





nition from schools, colleges, and professionals, as an outstanding » Ch 
achievement in a 6-inch telescope. Although it was only recently in- a snares 
troduced, our files are already filled with complimentary letters from ” 
excited amateurs and professionals all over the country. Each one is ». 


truly amazed at the superior optical performance of this new RV-6 
6-inch Dynascope! Here is large aperture in a quality instrument at 
a price that compares with many 4-inch telescopes. And this low cost 
includes such exclusive extra features as electric drive (patented), setting 
circles, and rotating tube! There are no “extras” to run up your cost! 

The superb optical system resolves difficult objects with definition 
that is absolutely breathtaking. The close tolerances of the precision 
construction assure an accuracy and smoothness of operation once 
associated only with the finest custom models. The heavy-duty mount, 
complete with electric drive, provides the stability so essential for sat- 
isfactory viewing, yet there is easy portability because in a matter of 
minutes the entire telescope can be dismantled into three easy-to-handle 
sections. 

Only Criterion’s engineering ingenuity, coupled with volume pro- 
duction and modern manufacturing methods, makes this handsome 
6-inch model available at such reasonable cost. You can order it 
with complete confidence that it will live up to your expectations in 
every way, for this assurance is guaranteed under our full-refund war- 
ranty. Send your check or money order today. Or use our liberal 
time-payment plan and take months to pay. 


YOU COULD PAY $100 MORE 
WITHOUT GETTING ALL THESE 
SUPERIOR FEATURES (Except on Another Dynascope) 


1. EXQUISITE OPTICAL SYSTEM INCLUDES F/8 6-INCH PARABOLIC MIRROR 
made of PYREX brand glass, accurate to better than 1 wave, zircon-quartz 
coated, and voter a to reach all theoretical limits of resolution and 
—_—* Teamed with elliptical diagonal, mounted in 4-vane adjustable 
spider. 

2. NEW DYN-O-MATIC ELECTRIC DRIVE with smooth self-acting clutch that 
engages and disengages automatically as you seek different objects. Will 
not interfere when manual operation is desired. Entire drive housed in 
trim aluminum case. Plugs into ordinary household socket. 


Then read what these delighted 
3. CHOICE OF ANY 3 EYEPIECES from the following: 65X-18-mm. Achro- DYNASCOPE owners have to say: 
matic Ramsden; 100X-12.7-mm. Achromatic Ramsden; 150X-9-mm. Achro- 


me ee ee goog png ata All are “I never dreamed such a bril- ‘‘A friend of mine has a 6- ‘‘Congratulations on the ex- 

precision-threaded, g p imag je eages. liant, clear image could be inch telescope without electric cellence of your workmanship. 

4. SOLID NEW EQUATORIAL MOUNT, extra-reinforced design to provide had with a telescope costing drive, for which he paid over The optics are truly amazing. 

pillarlike stability. No annoying side play or wobble. Adjusts easily to under $200. It is one of these $300. He agrees that my I never expected such won- 
rare bargains that you find new DYNASCOPE not only derful performance.” 


~ 


ENJOY IT NOW FOR 
ONLY $74.95 DOWN 


No need to put off the thrills 
of owning this magnificent in- 
strument! Send your check or 
money order today for only 
fg $74.95 as full down payment... 
; 4 pay balance plus small carrying 
By charge in your choice of 6, 12, 
or even 24 monthly payments. 
Same unconditional guarantee 
applies, of course. Or order 
today by sending your check or 
money order with coupon below. 


it y. 


Sound too good to be true? 














any latitude. 1 S 
5. SETTING CIRCLES for both right ascension and declination. Handsomely — once or twice in a life- bern gt it, but is a much L.H.N. — Massachusetts 
engraved and finished in fine aluminum. ‘ B.S. — New Jersey herman aT deg oA Sr 
6. 6 x 30 FINDERSCOPE, ACHROMATIC, COATED, with accurate crosshairs el 
and fine focus. Durable cast-aluminum bracket with 6 adjusting screws 
allows positive collimation. r cme ee ee ee “| 
7. ROTATING TUBE FOR MAXIMUM VERSATILITY AND VIEWING COMFORT. i i s 
Solid-cast chrome-finished rings are generous 1’ wide with felt lining. Criterion Manufacturing Co. 
Newly designed construction, with over-sized knurled adjusting knobs, Dept. STR-16, 331 Church St., Hartford LP Conn. 
affords maximum rigidity and allows for quick disassembly and portability, 
with or without tube. [J Please send me, under your unconditional guarantee, the RV-6 6” Dyna- 
8. STRIKINGLY HANDSOME WHITE 50’ BAKELITE TUBE with porcelainized scope. Full payment of $194.95 is enclosed. 
Duralite finish, durable yet light. Walls are Ye’ thick, completely insulated | 
and anti-reflective blackened inside. [J | prefer your easy terms! Enclosed is $74.95 as down payment with 
9. BRASS RACK-AND-PINION EYEPIECE HOLDER has precision-cut rack and understanding that | will pay balance (plus small carrying charge) over 
g 9 
gear for easier, smoother, more positive focusing. Takes standard 11%” 6__, 12__, 24. months (check choice). 
oculars, negative or positive. 
10. STRONG, VIBRATION-FREE, ALL-METAL TRIPOD with easily removable [J Send FREE ILLUSTRATED LITERATURE describing the RV-6 6” Dynascope 
legs. Provides sure, steady support, plus lightweight portability. and all the telescopes in the Dynascope line. | 
CRITERION MANUFACTURING CO. , °°” 
° | Address | 
331 Church St., Hartford 1, Conn. ; 
4 ; City State 
Manufacturers of Quality Optical Instruments | NE ELAS EINE LENO AE: = 
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3-inch 
Astronomical 
Reflector 


60 to 180 Power 
An Unusual Buy! 





Assembled ready to use! See Saturn's rings, the 
planet Mars, huge craters on the moon, star clusters, 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mounting with locks on both axes. 
Aluminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60x eyepiece and a mounted Barlow lens, giving you 


60 to 180 power. A finder telescope, always so essen 
tial, included. Sturdy, hardwood, portable tripbd. 
FREE with Scope: Valuable STAR 


CHART plus 272-page ‘HANDBOOK 
OF THE HEAVENS” plus the book 
“HOW TO USE YOUR TELESCOPE.’’ 


Ma HOBDIOY. . ... 55 oc cccccccsecesons $29.95 ppd. 


4%" ASTRONOMICAL TELESCOPE 


UP TO 255 POWER 
New Vibration-Free Metal Pedestal Mount 


With this scope you can see every- 

thing described above, but with 

| greater power. Also, it will split 

closer double stars. Mirror has twice 

the light-gathering power. Rack- 

and pinion focusing, real equato- 

° rial mounting only one motion 

needed to follow the stars! Alumi- 

num tube. 6-power finder tele- 

scope. 2 standard-size eyepieces and 

=x —< mounted Barlow Jens give you pow- 

ers of 40x, 90x, 120x, and 255x. 

Low-cost accessory eyepiece av ailable for higher powers. 

FREE with Scope: Valuable STAR CHART plus 272-page 

‘HANDBOOK OF “THE HEAVENS” plus the book “‘HOW 
TO USE YOUR TELESCOPE.” Shipping wt. 25 Ibs. 

ON os 5 5 0:00.05 0.0:8'60 8005 SES $79.50 f.o.b. 

Barrington, N. J. 

Same telescope as described above but equipped with 

Electric Clock Drive. 


ee ee $109.00 f.o0.b. 
Barrington, N. J. 


NOW! A FULL SELECTION OF 
ORTHOSCOPIC EYEPIECES 


Wide, flat field _ better correction 
under high magnification — excel- 
lent eye relief. 

The orthoscopic eyepiece is one of 
the most important and best cor- 


rected eyepieces for astronomical 

work. These are of a four-element 7 

design, with coated lenses, and are © 

standard 1144” outer diameter, precision made of 
chrome-pl ated brass and aluminum. 

Stock #30,364-Y £405 ED + oe awn $14.50 ppd. 
Stock #30,404-Y........ eer 14.50 ppd. 
Stock HIOAO5-¥........12.5 mm.......080 14.50 ppd. 
Steck $£30,406-V........ 18 mm......... 14.50 ppd. 
Stock ##30,407-Y........ 25 mm......... 14.50 ppd. 


Rack-&- Pinion Eyepiece Mounts 


Real rack-and-pinion focusing 
with variable tension adjust- 
ment; tube accommodates stand 
ard 1144” eyepieces and acces- 
sory equipment; lightweight 
aluminum body casting (not 
cast iron); focusing tube and 
rack of chrome-plated brass; 
body finished in Black wrinkle 
paint. No. 50,077-Y is for re- 
flecting telescopes, has focus 
travel of over 2”, and is made 
to fit any diameter or type tub- 
ing by attaching through small 
holes in the © base. Nos. 
50,103-Y and 50,108-Y are for 
refractors and have focus travel 
of over 4”, Will fit our 27%” 





I.D. and our 3%” I.D. alumi 
num tubes, respectively. 
For Reflectors 
Stock 250,077-Y. (less diagonal holder)... .$8.50 ppd. 
Stock 260,049-Y. (diagonal holder only).... 1.00 ppd. 
For Refractors 
Stock 750,103-Y. .(for 27%’ 1.D. tubing)....12.95 ppd. 
Stock 350,108-Y. (for 37%’ 1.D. tubing)....13.95 ppd. 








For Boys — Girls — Adults! 
Excellent “Science Fair’ Materials 
Science Treasure Chest Extra-powerful 
magnets, polarizing filters, compass, one 
way-mirror film, prism, diffraction grat 
ing, and lots of other items for hundreds 
4 4 of thrilling experiments, plus a Ten-Lens 
ef Kit for making telescopes, microscopes 
or 4 7 ° ° 
Ww etc. Full instructions included. 


Stock #70,342-Y...... 


Science Treasure Chest De Luxe Everything in chest 
above plus exciting additional items for more advanced 
experiments including crystal-growing kit, electric 





motor, molecular models set, first-surface mirrors, and 
lots more. 
INN oso 55 sae awe sam cnaenc nue $10.00 ppd. 


BINOCULAR-TO-CAMERA HOLDER 


For Exciting Telephoto Shots 
Will fit any camera 


Bring distant objects 7 
times nearer with a 35-mm. 
camera, 7 x 50 binocular, 
and our BINOCULAR.-TO- 
CAMERA HOLDER. Ideal 
for photographing the con- 
stellations, star clusters, the 
moon, as well as cloud 
formations, wildlife, vistas. 
and binocular attach easily. Use any binocu- 
any camera, still or movie. Take 
color or black-and-white. Attractive gray crinkle and 
bright chrome finish, 10” long. Full directions for 
making telephoto pictures included. 


OEE SPN 05.5: ds bee aweeealetac ese $11.50 ppd. 


Camera 
lar or monocular 


Take Pictures Through 
Your Telescope with the EDMUND 
CAMERA HOLDER for TELESCOPES 


Bracket attaches perma- 
nently to your ehestinn 
or refracting telescope. 
Removable rod with ad- 
justable bracket holds 
your Camera over scope s 
eyepiece and you're ready 
to take exciting pictures 
of the moon. You can 
also take terrestrial tele- 
photo shots of distant 
objects. Opens up new 
fields of picture taking! 





SUN PROJECTION 

SCREEN INCLUDED 
White metal screen is easily at- 
tached to holder and placed be- 
hind eyepiece. Point scope at 
sun, Move screen to focus . 
and you can see sunspots ! 


All for the low, low price of $9.95 
283/,” rod, 





Includes brackets, projection screen, screws, 


and directions. Aluminum; brackets black crinkle 
painted. 
rN 55 a0 sid one SA alee woes $9.95 ppd. 


PRISM STAR DIAGONAL 


For comfortable viewing of 
the stars near the zenith or | 
high overhead with refract- | 
ing telescopes using standard- 
size (14%4” O.D.) eyepieces, 
or you can make an adapter 
for substandard _ refractors. 
Contains an excellent high- 
quality aluminized right angle 
prism. The tubes are satin 
chrome-plated brass. Body 
is black wrinkle cast alumi- 
num. Optical ered of the 
system is about 314 


Ne i oii iv contoud scan oe tecee $12.00 ppd. 





AMICI-PRISM STAR DIAGONAL 


Same as above except contains Amici roof prism in- 
stead of usual right-angle prism. Thus your image 
is correct as to top-bottom, making it excellent for 
terrestrial viewing. 


A Ef a ee $12.00 ppd. 











NOW! LENS ERECTOR FOR TERRESTRIAL 
VIEWING WITH YOUR REFLECTOR 

This Edmund development adds real convenience to 
viewing objects on the earth. Just put the lens erec- 
tor in your eyepiece holder, insert eyepiece, and focus 
normally. You see everything right side up and cor- 
rect as to left and right. Made of polished chrome- 
finish brass telescoping tubing that will fit any 


standard 114” eyepiece holder. Tubing is 914” long 
and slides 3” into eyepiece holder. Erecting system 
consists of two coated achromats. 

UN Is 55 hx ncaa scans enges sas $9.95 ppd. 


GIANT-SIZE FULL-COLOR 
ASTRONOMICAL POSTCARDS 


Ideal for Mailing to Your Amateur Friends .. . 
For Framing as Room Decorations 


You'll be thrilled when you see these new astronomi- 
cal postcards by Edmund. They consist of dramatic 
full-color renderings of Mars, My voi Saturn, a sun- 
spot, and a solar prominence, all done by astronomical 
artist Hugh Stevenson. Size, 5)” > ay al 


Stock 3£40,396-¥.......... LS a a re 50c ppd. 


“MAKE-YOUR-OWN” 41/4” MIRROR KIT 


The same fine mirror as used in our telescopes; 


polished and aluminized, lenses for eyepieces, and 
diagonal. No metal parts. 
EM aE occ eo :4:s diets ccoreeare sowie $16.25 ppd. 


OFFSPRING OF SCIENCE . . . REALLY BEAUTIFUL! 


CIRCULAR DIFFRACTION- 
GRATING JEWELRY 


A Dazzling Rainbow of Color! 


Shimmering noes gy of gemlike 
color in jewelry of exquisite beauty 
made with CIRCULAR  DIF- 
FRACTION-GRATING | REPLICA. 
Just as a prism breaks up light into its full range 
of individual colors, so » Be the diffraction grating. 
Promises to become a rage in current fashion. 


Stock 3£30,349-Y. Earrings ..........0.00. $2.75 ppd. 
Stock 3£30;350-Y . .Cuff Links .............. $2.75 ppd. 
Stock. Faeere-). .PONGANT 2.55 - ese vceins $2.75 ppd. 
Stock 3£30,390-Y. .Tie Clasp ............... $2.75 ppd. 


WAR-SURPLUS TELESCOPE EYEPIECE 


Mounted Kellner eyepiece, type 3. Two achromats, 
focal length 28 mm., eye relief 22 mm. An ex- 
tension added, O.D. 114”, standard for most types 
of telescopes. Gov't. cost $26.50. 


MIME CRMEIN Goo ccitdaliseunoraenageeeuie $7.95 ppd. 


6X FINDER 
TELESCOPE 





focus by 
fits any 


locating. You 
mount in and out. Base 
an important advantage. Has 2 


Has crosshairs for exact 
sliding objective 
diameter tube 


holders each with 3 centering screws for aligning with 


main telescope. 20-mm.-diameter objective. Weighs 
less than YY pound. 
OE EAE os oes ives vsenecinssaacanse $8.00 ppd. 


STANDARD 114” EYEPIECE HOLDER 


Here is an economical plastic slide- 
focus eyepiece holder for 1144” O.D. 
eyepieces. Unit includes “3”. long 
chrome-plated tube into which your 
eyepiece fits for focusing. Diagonal 
holder in illustration is extra and 
is not included. 





Stock #60,067-Y......... $2.50 ppd. 
Stock #60,049-Y 
Diagonal holder........ $1.00 ppd. 


EDMUND SCIENTIFIC CO 





300 Sxy 


AND TELESCOPE, November, 1960 

















THE OR:GINAL GOODWIN 
RESOLVING POWER BARLOW 


For many years, this achro- 
matic coated Barlow lens has 
been the pride and joy of 
serious astronomers. Due to 
the death of the designer 
Mr. Frank Goodwin, it has not been available for 
the past two years. NOW, we can offer these lenses, 
in exact accordance with the original specifications. 
Remember, this Barlow is achromatic, coated, mounted 
in a blackened tube, and as optically perfect as only 
precision craftsmen can make it. Complete with in- 
structions, in a 4”-long adapter tube for standard 114” 
eyepieces. 


SOO, FRM sn cec kk oe uicies bewacen nn $23.50 ppd. 






DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 


PRIMARY FOCUS 









RAYS 
FROM 
PRIMARY 


SINGLE 
ELEMENT = | evEDIECE 
BARLOW --—— Q —— 

WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with- 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
Q. It is defined as the original power of the tele- 
scope times the quotient of P divided into Q. 





Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing, with 
special spacer rings that enable you easily to vary 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
use. Just slide our mounted lens into your 114” I.D. 
tubing, then slide your 1144” O.D. eyepieces into our 
chrome-plated tubing. Barlow lens 1s nonachromatic. 


Stock 230,200-Y...Mounted Barlow lens... .$8.00 ppd. 


UNMOUNTED 3X BARLOW LENS 


These lenses are made for telescopes that have smaller- 
” 

diameter eyepieces than the standard 114” size. Mount 

one between the eyepiece and objective, and triple 


your power. Instructions included. Single-element 
lens, focal length —1-5/16”, unmounted. 

Stock £30,185-Y....0.932’ diam..........- $3.50 ppd. 
Stock 3£30,328-Y....9.912” diam........... $2.50 ppd. 


3X ADJUSTABLE-DIAMETER 
BARLOW LENS 


meg For telescopes with _eyepieces 
smaller than the standard 114” 
outer-diameter size. Prongs on 
mount can be opened or closed 
to fit tubes from 13/16” to 1” 





outer diameter. Directions for 
using included. 
Stock #30,339-Y...... $5.00 ppd. 


MORE POWER FROM YOUR 
JAPANESE TELESCOPE 
Mounted Barlow for Japanese Telescopes 


fy inserting this single-element lens in the eyepiece 
end of your Japanese telescope, and putting your regu- 
lar eyepiece in the end of the Barlow tube, you can 
increase your telescope’s power up to three times. 
Thus, instead of 60x, you will get 120x or 180x. 
Barlow is mounted in two pieces of a gar brass 
tubing each 4” long, satin chrome plated on the out- 
side. Inner diameter of large tube and outer diameter 
of small tube are 0.965”, the standard size for most 
Japanese telescopes. Measure yours before ordering. 
0.965” is approximately 31/32” or 24.5 mm. 


Stock FBO, 37OY...... os vccccsccccsccovcces $6.00 ppd. 


ORDER BY STOCK NUMBER... 


BARRINGTON e 





SPECIAL! 
VARIABLE 10- TO 20-POWER 
U.S. ARMY 
OBSERVATION TELESCOPE 


This is the most ver- 
satile and complete 
government - surplus 
telescope unit we 
have ever offered you. 
USES: spotting scope, 
surveying, balloon 
and satellite tracking, 
all general observa- 
tion. THE TELE- 
SCOPE: Elbow-type, 
10 to 20 power con- 
tinuously variable. 
Field of view 6° 9’ 
to 3 2144” ob- 
jective lens. Focus- 
ing eyepiece. THE 
MOUNTING: | This 
is really something! 
Has completely en- 
closed 8”-diam. cir- 
cle scale reading di- 
rectly to 1/10 mil or 





4 approx. 20 seconds. 
~ (6400 mils equal 
360°.) Clutch release allows rapid rotation. Ro- 
tates 90° horizontal to vertical with direct reading 
to 1 mil. Has crossed levels, precision adjustment, 


and many other exciting features. THE TRIPOD: 
Made of solid oak with brass fittings. Has cast 
brass head with four leveling screws. Legs ad- 
justable from 30” to 52” excluding mount height. 
Extremely sturdy and rigidly cross braced. In- 
struments used but in good condition. Shipping 
wt. approx. 100 Ibs. 


Mock DERIVA. ..cckcccscee $89.50 f.o.b. Chicago 














CLOCK-DRIVEN EQUATORIAL MOUNT 
ON PEDESTAL BASE IDEAL FOR YOUR 
6” OR 8” REFLECTOR 


Accurate electric clock drive and 
heavy-duty mounting. Operates on 
household current. Follows stars 
smoothly. Pedestal is 24” high. 
Polar-axis shaft diameter 1”. 
Ro aes |) Are $74.50 
f.o.b. Barrington, N. J. 
Same mount and clock drive on 
32” hardwood tripod. 
Stock 265,000-¥........ 0055. $69.00 
f.o.b. Barrington, N. J. 
Same mount on metal pedestal, no 
clock drive. 





Steck 205, 106%: «0. < 260% $45.00 

f.o.b. Barrington, N. J. 
Same mount on tripod, no clock 
drive. 


Stock +85,023-Y........ $39.50 f.o.b. Barrington, N. J. 


STARS THAT GLOW IN THE DARK 


Transform your den or bed- 
room into a realistic night sky. 
Schools, too, can set up au- 
thentic sky scenes showing con- 
stellations, planets in a dark 
room for daytime lectures or 
explanations of earth and space 
science. Equally attractive as a 
means of making your chil- 
dren’s room a fairyland, where 
their canopy of stars will make 
them welcome rather than fight 
“lights out.’’ Set consists of 
125 luminous star decals made of a safe, nonradio- 
active phosphor. Stars glow after exposure to strong 
light. 


| PRR OPEE err TOCOCT TPC LC TC $1.00 ppd. 


Mounted Ramsden Eyepieces 


Standard 11/4" Diameter 


Our economy model, standard- 
size (14” O.D.) eyepiece. We 
mounted two excellent quality 
plano-convex lenses in black 
anodized aluminum barrels in- 
stead of chrome-plated brass to 
save you money. The clear image 
you get with these will surprise - . 

you. Directions for using short focal length eyepieces 





are included with both the 144” and 14” models. 
Stock #30,204-Y..... Y%"" focal length..... $4.75 ppd. 
Stock +30,203-Y..... V2" focal length.....$4.50 ppd. 


SEND CHECK OR MONEY ORDER 


STAR AND SPACE MAPS 


Three giant maps: 1. THE SOLAR SYSTEM, 50” x 
38”, showing ca statistics; detailed moon map; 12 
telephoto pictures of moon, sun, planets. 2. WORLD 
STAR CHART, 50” x 38”; locates stars for any time 
of year, any position on earth. 3. MAP OF THE 
SOLAR SYSTEM, 35” x 48”; shows planets, zodiac, 
and so on. 


Stock #9245-Y....Set of 3 maps.......... $1.25 ppd. 


8” SETTING-CIRCLE SET 


Stock #50,133-Y..Complete set ........... $3.00 ppd. 
Stock 60,078-Y. .360° declination circle only $1.60 ppd. 
Stock +60,079-Y. 24-hour right-ascension circle only 

$1.60 ppd. 


53%4” SETTING-CIRCLE SET 
Stock +50,190-Y. Complete set ........... $2.50 ppd. 
Stock 360,080-Y. .360° declination circle only $1.35 ppd. 
Stock 360,081-Y. . 24-hour right-ascension circle only 
$1.35 ppd. 


LARGE ERFLE EYEPIECE 11/2” F.L. 
War-Surplus Bargain — Gov't. Cost Approx. $100 


Large telescopes should have one 
of these for low-power viewing. 
Apparent field of view 65°. Also 
use with the 24”-focal-length Aerial 
Camera lens to make a 16-power 
wide-field telescope or a 27-power 
scope with one of the 40”-focal- 
length Aerial Camera lenses. Low- 
reflection-coated, 5-element lens sys- 
tem. Field lens of Eastman Kodak s 
rare-earth glass for better aberration correction. Has 
diopter scale. Smooth focusing 34” movement. Out- 
side diameter of attaching threads, 3” — 32 threads 
per inch. Clear aperture of eye lens 2”, field lens 
1-25/32”. Weight 314 Ibs. 

SHAG FG oa oii ca vivccucvudechecu $9.95 ppd. 


ADAPT GIANT ERFLE TO STANDARD 
TELESCOPE EYEPIECE SIZE 


This adapter lets you use our Giant Erfle with any 
telescope that has a standard 114”-diameter eyepiece 
holder. Of course, you won't get the full field of 
the Erfle, but you will get a wider field than with a 
regular eyepiece. Adapter is made of black anodized 
aluminum tubing approx. 234” long and 33%” wide. 


SRGMR PS oo cc Kak eccicwesccrncetes $3.95 ppd. 





Attention! For Beginners, Junior Astronomy Clubs, 
Boy and Girl Scouts, School Science Clubs 


MAKE 8X ASTRONOMICAL SCOPE 
with Low-Cost Beginner's Kit! 


oo 


Every boy and girl of today 
dreams of being a part of 
the exploration of outer 
space. That desire makes 
building his own telescope 
a real thrill. Now anyone 
of Cub Scout or Brownie 
age on up can make his 
own astronomical 8-power 
telescope in one evening, 
without tools or machinery. Here is an ideal, attrac- 
tive group project for scouts, junior astronomy clubs, 
or similar groups. (See special quantity prices.) Scope 
is powerful enough to show craters of the moon, 
Jupiter's satellites, and many stars not visible to the 
naked eye. Kit includes objective lens, field lens, eye 
lens, glare stops, kraftboard tubes, cadmium-plated 
metal ferrules, and other parts to build an 18”-long, 
134,”-diameter telescope of 8 power. 


Mae HIG BI ie ck sc dctenvevesdscccdes $3.00 ppd. 
SPECIAL QUANTITY PRICES 

Stock 7$70,239-Y.... 5 kits........ 

Stach: MIDAS... 10 RNC occ isccsccncs $22.50 ppd. 


—— FREE CATALOG “Y” —— 
144 Pages! Over 1000 Bargains! 


Fantastic variety — rarely before ae 
have so many lenses, prisms, 
optical instruments, and compo- 
nents been offered from one 
source. Probably the greatest 
assembly of bargains in_ all 
America. Imported! War Sur- 
plus! Hundreds of other hard- 
to-get optical items. Many sci- 
ence and math learning and 
teaching aids. 

Write for Free Catalog 
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Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our cle ar FUSED QUARTZ diagonals 


Accuracy guaranteed 1/20 wave. 
Ellipse 1.25" x 1.77" $12.00 
Ellipse 1.5° x 2.12" $15.00 


PYREX-brand diagonals, 1/8- 


wave accuracy. 
2b. ee” . .  $ 6.00 
242" $ 9.00 


glass 


Ellipse 
Ellipse 1.5" 
Without aluminum coating, deduct $1.00. 


Send for our complete list of supplies, 
quartz mirrors, blanks, oculars, 
coatings, and accessories. 


E& W OPTICAL CO. 
2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 








THE 414” VERNONscope 
$69.50 complete 


% 44,” £/10 PYREX-brand glass parabolic 
primary 
% Precision-machined PAR, Jr., Equatorial 


Mount and portable steel tripod 


aluminum tube with 3-D space 


finish 


*% Seamless 
blue 


achromatic finder with crosshairs 


* 4x 
* 144” 


helical focusing unit 


Free 5” x 7” glossy photo and } 


dest riptive brochure 


VERNONscope & Co. 


Candor, New York 


available. 








_TELESCOPE HOBBYISTS 






























PRECISION OPTICAL 
o eTTtY CO. 














TEN DAY 


MONEY-BACK GUARANTEE 
HOME INSPECTION 
of the finest 
TELESCOPE PARTS AND KITS 


MIRROR MAKING KITS 
Build a powerful precision $450 uP 





telescope. Quality supplies 
and instructions. 
6” MIRROR KIT 
with PYREX-brand blank 


$9.50 








ALUMINIZING 
$350 $450 


Superior reflecting surface. Guaranteed not 
to peel or blister. 
YOUR MIRROR TESTED FREE ON REQUEST. 














Free Catalog. 


Complete Instructions, 10c. 


Precision Optical Supply Co. 
1001-T E. 163 St., New York 59, N. Y. 
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GLEANINGS FOR ATM's 


CONDUCTED BY 


A PRECISION-MOUNTED SMALL 


gaa TELESCOPE MAKERS build 
complete instruments including the 
optics, while others purchase the optics 


but make all the mechanical parts them- 


selves. A fine instrument with com- 
mercial lenses has been made by L. R. 
Wottring, 974 Mt. Curve Ave., Altadena, 


Calif. 
nee! 
work. 
\ 43-inch photographic 
lens of 36” focus forms the main objec- 


a research and development engi- 


whose hobby is precision machine 


five-element 


Since it has diaphragm stops of £/8 
through {/22, it used for astro- 
nomical or telephoto-terrestrial photogra- 
phy. In the construction, aluminum was 
used throughout, except for the studs and 
steel. The 
were 


tive. 


can be 


bolts, which stainless 
knurled the 
especially made to match the one on the 


the 35-mm. reflex camera. 


are 


rings on mounting 


main lens of 





ROBERT E. COX 


REFRACTOR 


\ special tool had to be built to form 
these parts, but Mr. Wottring spared no 
effort to make his instrument uniform in 
appearance. 

The reflex camera, an Exakta VX IIa, 
is interchangeable with an adapter for 
large-field and standard 14”-diameter eye- 
pieces. Provision was also made for using 
an achromatic Barlow lens and either 
the camera or eyepiece, the highest power 
being with the Barlow and a }-inch eye- 
piece. Rapid focus is by means of a rack 
and pinion, while a fine-thread arrange- 
ment permits delicate focusing at the 
eyepiece. 


The finder mounted on the main tube 


has a 23-inch objective of 16” focus, and 
with a 3-inch eyepiece gives a good field 


for locating celestial objects. Its reticle 
is illuminated by a red light in order to 
preserve the dark adaptation of the ob- 


L. R. Wottring’s carefully constructed mounting has an extra counterweight 
to balance the heavy objective lens, which has five elements. 


1960 
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server's eye. Quick finding and centering 
are done with the two ring sights seen 
just to the left of the finder in the pic- 
ture. These are coated with luminous 
paint, which is activated with a flashlight 
at the start of an evening’s observation of 
the sky. 

The polar axle is hollow, containing a 
built-in optical system and reticle for 
rapidly aligning the mount on the north 
celestial pole. The crosshairs are also 
red-lit, and a penta prism is used as a 
diagonal to bring the image to a con- 
venient viewing position. In this mount- 
ing, latitude adjustment from 0° to 50° 
is possible. There are five-minute di- 
visions on the hour circle, and the index 
mark is illuminated by red light. The 
small oblong box just below the polar- 
adjustment eyepiece contains a rheostat for 
varying the intensity of the red lights. 
On the polar-axis housing is a_ black 
knurled knob and flexible shaft for slow- 
motion control; a similar unit for decli- 
nation can be seen extending over the 
main tube and finder. 

The counterbalancing system is un- 
usual but necessary. Without this addition, 
weight of the large lens would put the 
center of gravity awkwardly close to the 
upper end of the large tube. The ar- 
rangement here not only overcomes this 
condition but contributes to the balance 
around the polar axis. The declination 
circle is divided into 1° units and is also 
illuminated. 





PARABOLIC MIRRORS 
OF PYREX-BRAND GLASS 


Price 


$39.95 postpaid 
ee . 58.95 postpaid 

ee 109.90 postpaid 
These mirrors are accurate to wave length 
or better and are free of defects including 
chips, scratches, and pits. Aluminized reflec- 
tive coating is protected with quartz over- 
coating. We invite you to test and compare 
these with mirrors selling for more. Returnable 
within 15 days if not pleased. 


OVERSTOCKED 


1¥4”-minor-axis elliptical diagonals, alumi- 
nized and quartz over-coated. Made of extra- 
thick fine-annealed PYREX-brand glass. Flat 
to 14 wave or better and free of any defects. 
While they last. Only $5.95 each, postpaid 


MOUNTED BARLOW LENS 
This is a special 
simple lens that 
fits neatly into 
your 114” focuser 
and takes any 
O.D.  eye- 
piece. Easily 
doubles or triples power of your present tele- 
scope. No adapters or adjustments necessary. 
$7.50 postpaid 
Unmounted Barlow lens, 114” diam. 
$3.00 postpaid 


BAUSCH & LOMB RED ROUGE 


This comes only in factory-sealed cans and 
is highly recommended for those who want the 
best. Prompt shipment from stock. 

Packed 5-!b. can, $8.00 postpaid 


WANTED TO BUY: Surplus or discontinued 
_ of lenses, eyepieces, objectives, and the 
like. 


Focal Length 









Write for free catalog. 


NYE OPTICAL CO. 


7310 Broadway, Lemon Grove, Calif. 











A variable-rate unit is incorporated in 
the clock drive, so it can be easily set to 
follow stars, planets, or the moon. The 
speed is controlled by a governor, ad- 
justed by means of a micrometer screw; 
this unit monitors a secondary circuit to 
the drive motor. The drive can use power 
from either a 12-volt automobile battery 
or 115-volt alternating current, a trans- 
former and diode rectifier being used in 
series for a.c. operation. The governor 
and control system for the drive are 
mounted on a shelf between the tripod 
legs. This shelf strengthens the assembly, 
preventing the legs from spreading out- 
ward or twisting when the heavy instru- 
ment is rotated. 

Large aluminum tripod legs that have 
adjustable points at their ends to allow 
leveling are used, so that when the mount 
is aligned on the pole by means of the 
polar-axis boresight, the clock will track 
stars accurately. The north leg (left in 
picture) has a handle for lifting and 
steering the assembly when the two legs 
at the south end of the polar axis are 
placed on a small two-wheeled carriage, 
thus allowing easy transportation to and 
from storage. In actual use, the three 
legs sit in retaining cups permanently 
set in a concrete driveway. REC 


LIGHTWEIGHT BINOCULARS 


Improved astronomical observations at 
low power may be expected in the future 
by using lightweight 7x50 binoculars 
that have been designed at the Frankford 
Arsenal by P. R. Yoder, Jr. He describes 
them, together with a new 6x 20 bin- 
ocular for daytime observing, in the 
Optical Society of America’s Journal for 
May, 1960. 

The 7x 50’s are of conventional opti- 
cal arrangement, with Porro prisms, but 
they incorporate a_ three-element air- 
spaced telephoto objective and an eye- 
piece of three cemented doublets. The 
speed of £/3 thus obtained permits using 
small prisms and _ still maintaining a 
seven-degree field of view. The over-all 
optical path length and the diameter of 
the objective’s flint element are also re- 
duced. The general reduction in instru- 
ment size, and the use of magnesium 
metal wherever possible, results in a total 
instrument weight of only 25 ounces, 
whereas conventional 7x 50’s weigh 53 
ounces. The new instrument is as small 
and light as ordinary 6 x 30's. 

Mr. Yoder’s prototype models are un- 
dergoing tests by the U. S. Army, with 
Navy and Air Force trials expected in the 
near future. A new approach to binocu- 
lar maintenance has been adopted in 
their manufacture. The very small 6x 
20’s will not be repaired at all — if de- 
fective or damaged they are to be thrown 
away. The 7x 50’s can be mended in the 
field by replacing one of five unit assem- 
blies, each being preadjusted at the fac- 
tory. 
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++++++++9+ DE LUXE ++++++++++ 


Reflecting Telescope Kits 

De luxe kits contain: | 
%& 2 mirror blanks of PYREX-brand glass | 
*% 7 large metal cans of optical abrasives 
% Fast-polishing cerium oxide | 
% Red rouge and pitch 


Size Thickness Price 
44" Ya" $ 6.00 | 
6" 1" $10.50 | 
8” 1348” $18.75 
10” 134" $33.65 
121" 28" $59.95 


ADD POSTAGE: Ist, 2nd, and 3rd_postal 

zones from Detroit, add 10%; 4th, Sth, and 

6th, add 15%; 7th and 8th, add 20%; or 
| we will ship postage collect. 


| Send for free catalog of supplies. 

| ASHDOWNE BROS. 

18450 Grand River Detroit 23, Michigan 
SHEE F44444444446646466 44444464 


"See Thru” STAR MAPS 


UNIQUE! 


stars printed on 
DIRECT! Look through map at the 
sky, then match stars for identification. 
ACCURATE! All stars to 5th mag. 
carefully plotted on gnomonic projec- 
tion. 


COMPLETE! 12 maps cover entire 


sky, all stars designated, plus index 











Maps of phosphorescent 
transparent plastic. 






ee Complete set of Maps, $4.95 


BRODER MAPS 


1368 McAllister St. 
San Francisco 15, Calif. 










BRANDON 


saga t8 seme pepe me4 co 


OCULARS 








These orthoscopic oculars are the 
choice of the amateur as well as the pro- 
fessional astronomer. Seven sizes avail- 
able: 4-mm., 6-mm., 8-mm., 12-mm., 
16-mm., 24-mm., and 32-mm. focal 
lengths. Standard 1144” outside diameter. 

$15.95 each 


Brandon Oculars may be purchased at — 

Cave Optical Co., 4137 E. Anaheim 
St., Long Beach 4, Calif. 

Cleveland Astronomics, 7618 Lawn Ave., 
Cleveland 2, Ohio 

American Lens and Photo Co., 5700 
Northwest Highway, Chicago 30, Ill. 

Optron Laboratory, Box 25, D.V. Sta 
tion, Dayton 6, Ohio 

Adler Planetarium, 900 E. Achsah Bond 
Dr., Chicago 5, Ill. 

Polaris Telescopic Shop, 14319 Michi- 
gan Ave., Dearborn, Mich. 

Chuck’s Telescopic-Optical 
Sherbourne Dr., Inkster, Mich. 


We will ship airmail. 


Shop, 887 


—or order direct. 


LIBRASCOPE P. R. 


Guaynabo Puerto Rico 
Formerly BRANDON INSTRUMENTS 
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Professionally Designed and Produced 
Holavs 2.4” EQUATORIAL REFRACTOR 


62-mm. objective 
Micromotion adjustments on both axes 
Coated optics throughout 
79°° Equatorial mount 
@ Eyepieces for 160x, 88x, 40x (200x available at extra cost*) 


F-OR2 Shing. Wt: SO IDS. 6.s5:0sisie cece sinveecinve SOO DOWN icc csc sidcedc vases Net 79.50 
*F-391 4-mm. orthoscopic eyepiece for 200X ......cecccccccccscccccccces Net 8.95 


pbuidirs 3” Equatorial Refractor Galactic 3” Equatorial Refractor 
J 189° 



















Ultra-precise helicoid fo- © 910-mm. focal length 


cusing @ 76.2-mm. clear aperture 
© 76.2-mm. clear aperture @ Micromotion controls for 


@ 7 coated eyepieces to declination and right 
227x ascension 
@ Resolving power 1.6 


@ Most advanced equatorial 
seconds of arc 





mount 
bre @ 1.6”, 500-mm.-f.I. finder @ 1.6", 500-mm.-f.l. finder 
4 @ 7 eyepieces to 227x 
A DWN 5.5 s0:0:0,0:4: 0:50 080 Net 269.50 F384. Shpg.. wt: 60: 1S... cece ccccees BOO DOWN: oo 6s os 60:06 0:4.0:0:0 Net 189.00 








STAR SPECTROSCOPE WITH 3 EYEPIECES 


' @ Observe the spectra of stars of magnitudes 1 to 3 
95 @ Identify Fraunhofer lines from C to G 

. 29 @ Drawtube focus arrangement 

i @ Fits threads of 25-mm. O.D. eyepieces 


ee A A |) Ae es 200 BOW. 66:6 4000s Net 29.95 











LAFAYETTE EXCLUSIVE LAFAYETTE 
ASTROGRAPHIC 14° TRANSPARENT 
PLANETARIUM CELESTIAL GLOBE 


@ Basic Aid for 


95 @ Hold the Uni- Students and 50 
verse in your Teachers of 


hand! Astronomy 
© Completely @ Adjustable satellite orbits 
portable! @ Satellites travel around earth 
@ Self-illuminated! automatically 


@ Adjustable sun and moon 


@ locates and identifies all the im- 
@ Adjustable lunar orbital inclination 


portant constellations seen in our 





latitudes! @ 80 es rigeeg 4 
@ The perfect star finder! pans ae ee er 
magnitudes 
Shpg. wt. 1/2 Ibs. Shpg. wt. 15 Ibs. 
BD erates oar ese escent Net 9.95 F-400 ..... 5.00 Down ..... Net 39.50 














USE OUR EASY PAYMENT PLAN — DOWN PAYMENTS AS LOW_AS_$2.00 AND_ UP_ TO 24 MONTHS TO PAY | 











§ “AF A WY ESTES jamaica 33, N.Y. Lafayette Radio, Dept. sxx P.O. Box 190 Jamaica 31, N.Y. f 
RA DI oO 165-08 Liberty Ave. ( Please Send Stock #........s.0000 eo eee 


NEW YORK 13, N.Y. BRONX 58, N.Y. BOSTON 10, MASS. L} Seed sae Ay OUEE Site. ANF gana Oe. 
100 6th Avenue | 542 E. Fordham Rd. 110 Federal Street 
NEWARK 2, N.J. | PLAINFIELD, N. J. | PARAMUS, N. J. 
24 Central Avenue 139 W. 2nd Street 182 Route 17 
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W. T. Thomas, Jr., took this 14-second picture of the moon at 1:25 Universal 





time, August 14, 1959. The very large crater at upper right is Clavius. 


AN ALTAZIMUTH REFLECTOR WITH A DRIVE 


HE TYPE of altazimuth reflector pic- 

tured below has been popular at our 
amateur club here in Daytona Beach for 
a number of We like the tube- 
less or beam construction, and find that 
the telescope’s portability makes it ideal 
for use at meetings and star parties. And 
the addition of what I call a steadier 
with a pneumatic slow-motion drive al- 


years. 


lows good photographs of the moon and 
planets to be taken, with exposure times 
ranging up to 10 seconds. 

The steadier is triangular in shape and 
supports the telescope beam near the 
eye end. ‘The result is that a telescope at 
360 power will handle as easily and seem 
as steady as one of our earlier models at 


50 power. Eyepieces can be changed at 


will, without losing the object under ob- 
The instrument is very little 


servation. 








affected by wind, as the beam does not 
have the air resistance of a bulky tube, 
and there can be no internal air currents 
to affect the seeing. 

A telescope with a steadier must first 
be pointed in the general direction of the 
object to be viewed. The beam can then 
be moved nearly two inches either way 
along the steadier, and up and down a 
suitable distance until the object is 
found. For photography, one of the tri- 
pod legs is propped upward by means of 
a wedge-shaped block, so the east-west 
path of the moon or a planet parallels the 
direction of the slow-motion movement. 
It is best, of course, if the field being 
photographed is within about an hour of 
the meridian, so the tripod leg is not 
raised very high. 

The first “clock” that I tried was of the 


A very low tripod and 
the vertical adjustable 
axle in a pipe collar 
form the mounting of 
Mr. Thomas’ tubeless 
{/9 6-inch Newtonian 
reflector. A 11” beam 
of light wood supports 
the primary mirror and 
cell at one end and the 
secondary mirror and 
eyepiece holder at the 
other. The “steadier” 
is made of 5/8” dowels, 
which are seen extend- 
ing from the two left- 
hand tripod legs to the 
slotted upper part of 
the beam. The entire 
instrument weighs only 
94 pounds. 
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TELESCOPE NEWS 


VERNONscope & Co. an- 
nounces — with great pride 
— the completion of 3”, 
4”, and 6” refracting tele- 
scopes, available in f/10 
and f/15 models. 


Months of extensive research and testing of 
these American-made instruments have resulted 
in a design and performance that you — the 
professional and amateur astronomer — desire 
most in a telescope. 


These refractors have actually been modeled 


| to your specifications, and we express our sin- 


cere gratitude to all those whose suggestions 
and encouragement have made the construction 


| of these instruments possible. 


Even our wildest dream of a 6” refractor 
telescope produced for less than $1,000 has at 
last been fulfilled. 

Large glossy illustrations and 
brochures are available on request. We shall 
be honored to serve you. 


VERNONscope & Co. 


Candor, New York 


descriptive 














Nebulosity in Orion captured on 35-mm. 
film in a ten-minute exposure at f/4, using 


The VEGA 6” MAKSUTOV 


With 4 Erfle and orthoscopic eyepieces, camera 
$1675 


adapter, solar filter, case 


Accessories for deep-sky 
photography also available. 


All aluminum and stain- 
less steel, Nylon and 
teflon bearings, spiral 
focusing, removable 
Barlow stage for 
conversion to 


f/12. 


Length: 24 inches. 





Weight: 37 pounds, 
including pedestal- 
type equatorial mount 
and electric 

drive. 


VEGA 
INSTRUMENT Co. 


840 Lincoln Ave. 
Palo Alto, Calif. 











305 











Get more telescope for your money 





build the 


guaranteed 6 CLEVELAND quickly and easily 


If you build your own 6” reflector, Cleveland 
Astronomics can supply and guarantee* every 
part you need. You'll get three important ad- 
vantages: first, every Cleveland part is a com- 
ponent of a balanced design, engineered to 
match and machined to fit; second, you won't 
need to search out unrelated parts, then cut 
and fit them to build your telescope; and third, 
you will own a fine instrument at a substantial 
saving. 

C.A. products are in use throughout the U. S. 
and as far away as Tasmania. They have been 
purchased by observatories, colleges, schools, 
Jaboratories, and the U. S. Army. 


FEATURES: Rotating base permits easy align- 
ment and locking oa north. Rotating tube 
with positive-locking tube clamp. Husky, vise- 
grip latitude adjustment is easy to set, stays 
put. Rigid, high-strength aluminum construc- 
tion. No rust. Extra-long bearings and large 
brakes give precise control. Legs open to fixed 
position, close easily for carrying. Parts ma- 
trouble- 
Easily assembled with simple 


chined to close tolerance for smooth, 
free operation 
tools. 


rotating base, tripod top, 
aluminum. Axles are 114” 
long. Large- area brakes, 
Brass thrust washers at all friction points. 


adjustment 0° to 55°. 
washers. Weight 23 lbs. 


For 8” telescope (specify tube O.D.) 


For 6” telescope 


COUNTERWEIGHT 121, Ibs., 


EXTRA PIER TOP for permanent mount 


vection currents. 
cushioned adjustments prevent vibration, 
springs. 
cluded 


Specify tube I.D. when ordering 


aluminum housing gives smooth, 
ing part. Stays where you set it 


SETTING CIRCLES 5” 


to 2” bore. Attach with setscrews. 


tocal length plus or minus up to 144” 


8, 12, 16, 24 and 32 mm. Each 


tions for building the 6” Cleveland 
ALL OPTICAL PARTS Mirror, appeal 


ot your choice of focal length . 


ment 





turned prepaid within ten days of receipt. 
defective parts. 


CLEVELAND ASTRONOMICS 
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AND 


EQUATORIAL MOUNT Heavy-duty 12” saddle, 
tapered channel legs, 

ground and polished steel. 
knurled bronze-aizminum alloy adjusting knobs. 
Knurled knobs lock rotating base 
in V groove in tripod top, release for easy transfer to permanent pier. Latitude | 
Cadmium-plated latitude and die -—" 


1” or 114” bore 


ALUMINUM TUBE 7” O.D. x 60” x .064” wall 00... 


6” MIRROR CELL Solid plate protects mirror. 
Improved clips hold mirror without pressure. 
keep mirror in collimation. 
Attaching screws in- 

8.35 ppd. 


Cast aluminum, machined for 7” O.D. tube. 





8” MIRROR CELL Same adjustments as 6” cell, 


DIAGONAL HOLDER Fully adjustable, shockproof design. 


cast aluminum with machined faces. 
white scales have accurate black graduations and large, legible a. 
Specify shaft size. 2.7. 


6” MIRROR Pyrex, f/8 parabolic, hand figured to 1/10 wave or bore, 


DIAGONAL MIRROR 1.250” x 1.770”, 1/10 wave 


EYEPIECES 114” Brandon orthoscopic oculars available in seven ioe: 
1 


ALL MECHANICAL PARTS, including setting circles, 





mirror .050”. Three screw adjustments give perfect control of mirror angle, | 
make collimating easy. For 1144” x 134” elliptical diagonal ——. Fits 
Pr AIRE cas ycciches cavvnaseckeisensceascasusibiabscus cas souebuencsvsvecigiaentecasicsiinccatooransesiery 7.95 ppd. 
For tubes up to 10” diam. Specify tube [.D. ou... esesseeeeeeeeeeees 9.15 ppd. 


14%” EYEPIECE HOLDER Acme-threaded brass sleeve in accurately machined | 
micrometer-sharp focusing. Only eel } 
Pp 


y,” 


eee oe 


and one Brandon omnone goes 
5 ppd. 


6" CLEVELAND TELESCOPE including one Brandon eyepiece of your choice 
of power, assembled, painted, collimated, ready for use and packed a > | 
C) 


*We will seplace, or refund purchase price of any unsatisfactory product re- 
No time limit on return of 


Add 3% sales tax on all Ohio orders. 


7618 LAWN AVE. 
CLEVELAND 2, OHIO 


nuts and 
79.50 f.0.b. 


. 89.50 f.o.b. 


5.95 f.o.b. 


Ring housing reduces con- 
Shockproof, 
No 


but vealed fits —_ tube. 
-95 ppd. 


One turn moves | 


-wide matte- 


ot. 


4, 6, 
ppd. | 


and complete instruc- 
129.75 f.o.b. 


tube clamp, axle bearings, | 
and extra pier top are red 
Bearings are 514 


5.95 f.0.b. | 
14.85 f.0.b. 


| 
| 





48” | 
2.50 ppd. | 


6.50 ppd. | 


windup type, but this made varying the 
speed difficult. Now I use an Austin Craft 
model-airplane ignition timer (originally 
$1.25), which has a pneumatic cylinder 
and plunger, its speed being controlled 
by an air-bleed screw. This pneumatic 
clock is rigged to the steadier where the 
telescope beam rides on it, and the link- 
age of levers and wires causes the beam 
to turn slowly around the vertical axis 
of the mounting — hence the direction of 
viewing follows an object across the sky 
for the period during which the pneu- 
matic clock operates. 

By this means I have taken photographs 
of the moon, Jupiter, and Saturn, in the 
last case obtaining an 8-second exposure 
that shows one planetary belt and Cas- 
sini’s division in the rings. Anyone who 
wishes detailed sketches of the steadier 
and drive should write to me. 

WILLIAM T. THOMAS, JR. 
105 N. Halifax Ave. 
Daytona Beach, Fla. 


\ SOME RULES OF THUMB 


EVERAL READERS have asked about 
the conventional relation between 
mirror and tube size, and diagonal po- 
sition and size. Here are some rules of 


thumb that represent the general ex- 
perience of amateurs over the years. 
They may not, however, all apply when 


special observing conditions are to be 
met. 

Tube To allow adequate ventila- 
tion inside the tube, it is best to have an 
extra inch all around the mirror, using an 
8” tube for a 6-inch reflector, a 10” 
tube for an 8-inch, and so on. Many 6- 
inch instruments, however, work well in 


wha 


7” tubes. 


size: 


Diagonal position: Two factors are in- 
volved here, the size of the diagonal and 
the diameter of the telescope tube. To 
allow for the eyepiece holder, the New- 
tonian focal plane should be at least 
2” outside the tube, making it 7” or more 
from the optical axis of an 8-inch reflec- 
tor. If such a mirror is f/8, its focal 
length is 64” and the diagonal would be 
placed 57” from the mirror. For a 6-inch 
{/9, in a 7” tube, the diagonal-to-focal- 
plane distance should be 5}”, placing the 
secondary 483” from the primary. 

Diagonal size: The formula for this is 

2=v+C(M —»d)/F, 

where D is the diagonal size in inches 
(minor axis), v is the diameter of the 
field of view or focal-plane image, C is 
the distance the flat is placed inside of 
focus, M is the primary-mirror diameter, 
and F its focal length. A good rule-of- 
thumb assumption is that v = F/100. 

For an 8-inch instrument, {/8, with C 
made 7”, uv is 0.64” and the formula gives 
nearly 1.5” for D, indicating that the 
diagonal’s minor diameter should be 
14”. For the 6-inch, f{/9 example above, 
result is 1.1”. PEC. 


the 




















From Any Point of VIEWING... 
Quality Means Finer Performance 


Enjoy the Professional Features and Exquisite Optics of Any of These 4’ Dynascopes® 


Check the continuing list of professional-type features offered by these 
DYNASCOPES.®. . . Many exclusive in their respective price field. Notice 
ished to the last detail to ensure 


t is fi 





how carefully each comp 


how any DYNASCOPE makes your dollars go further. All these are reasons 
why more serious amateurs, colleges, and clubs make Criterion instruments 
their first choice for superior quality and dependable perfor e 





longer life and a more attractive appearance. Compare the price and see 


4-INCH STANDARD 


DYNASCOPE 














Complete For Only 


$4995 


f.o.b. Hartford 
Shipping Wt. 16 Ibs. 


@ CLASSIC 4-INCH PARABOLIC PYREX MIRROR guaranteed to perform to Dawes’ limit 


for its size. Aluminized and coated with zircon quartz. 
AND ALTAZIMUTH MOUNT with fingertip control. 
sets for any drag desired. 


easier spotting. Screw-type micrometer focus. 


bracket with collimation adjustments.) 
smooth, precision focusing without lash or jerk. 


Completely threaded precision units. 
45” REINFORCED BAKELITE TUBE with handsome brass trimmings. 
contoured saddle. Attractive optical-black finish. 
guarantees stability. Special position locks prevent collapse. 
up without disassembling. 


smn ew eee eee ee se ee oe 


SUPER DELUXE 
ELECTRIC 4-INCH 


DYNASCOPE 


with features 

found only in the 
finest reflector 
telescopes! 


Fits 














Model RV-4 
Complete For Only 


$1 59% 


f.o.b. Hartford 
Shipping Wt. 40 Ibs. 
Express Chgs. Collect 


The advanced design of this 
precision-made instrument 
includes many professional- 
type features essential for 
superior viewing — some so 
new that they were not even available 
on our more expensive Dynascopes just a 
year or so ago. Constructed of the finest 
quality materials, each component is skill- 
fully engineered for dependable operation 
and fully finished for attractive modern 
appearance. And, in the true Dynascope 
tradition, this thrifty 4-inch model brings 
you all the superior advantages of Criterion’s 
superb optical system. You can order this 
rich-looking reflector with complete 
confidence that it will deliver all the 
performance it promises. Twice-tested 

to U.S. Government standards before 
it leaves our factory, it must also 
meet your test of satisfaction 
or you may return it for 

full refund. Send check 

or money order today 

for prompt delivery. 


Free-moving polar axis (small setting circle for declination). 
©@ 4-POWER CROSSHAIR FINDERSCOPE with coated achromatic lenses, for greater accuracy, 
Extra-large field of view. 
@ RACK-AND-PINION EYEPIECE FOCUSING for 
@ 3 COMPOUND EYEPIECES: 
Huygens, 9-mm. Achromatic Ramsden, 7-mm. Achromatic Ramsden, for 65X, 130X, 167X. 
Clear, sharp views to extreme edges. 


@ TRIPOD OF HARDWOOD folding legs 
Completely portable, folds 


DELUXE 4-INCH | 















with heavy-duty 
mount and 
new Rotation Rings 


A truly scientific instrument with 

all the features of our standard 
model plus extra advantages for even 
finer viewing. Larger and heavier 
mount (weighs over 12 Ibs.) is fully 
equatorial. Saddle has felt-lined 
rotation rings that permit tube 
to be quickly positioned for 
accessories or to bring eye- 
piece into more comfort- 
able viewing position. 


Model K-2A | 
Complete For Only; 


$19995 


f.o.b. Hartford 
Shipping Wt. 30 Ibs. 


Available without 
Electric Drive 









@ EXQUISITE 4-INCH PARABOLIC PYREX 
MIRROR accurate to Ye wave. For famed 
Dynascope optical superiority. © NEW 
DYN-O-MATIC ELECTRIC DRIVE, totally enclosed, 
with self-acting clutch, © TRUE EQUATORIAL 


jartz. © QUICK-ACTION EQUATORIAL Model K-2B = AND ALTAZIMUTH MOUNT with complete friction 
Simple twist locks mount instantly or $89.95 adjustments for any latitude, declination and 
right ascension. Rugged cast-iron construction. @ 3 STANDARD 114” 


EYEPIECES: 18-mm. Huygens, 9-mm. Achromatic Ramsden, 7-mm. 
Achromatic Ramsden, for 65X, 130X, and 167X. © 4X ACHROMATIC 
FINDERSCOPE with crosshairs, micrometer focusing and adjustable 
collimation. @ RACK-AND-PINION DOUBLE-DRAW EYEPIECE HOLDER 
for easy, exact adjustments. Accommodates any eyepiece, negative or 
positive. @ PROFESSIONAL-TYPE STEEL TRIPOD with fast-fold legs for 
easy portability. Extra stability in vibration-free design. 


(Supporting 
18-mm. 


@ LIFETIME 
snugly into fully 


For those who want the ultimate in an electrically driven 4-inch reflector! 
This top-performing new DYNASCOPE is actually a 4-inch duplicate of our 
DeLuxe 6-inch model. You get such truly fine features as a6 x 30 achromatic 


finderscope, a fully rotating tube for more comfortable viewing, and a superb optical 
system that includes five of our finest eyepieces — four achromatic and one 


orthoscopic. You won't find a finer 4-inch reflector anywhere! 
@ EXQUISITE HAND-CORRECTED 4-INCH PARABOLIC MIRROR accurate to better than Ye wave. 
Made of pyrex. Aluminized, overcoated. Triple tested. Mounted in removable cell. @ ADVANCED- 
DESIGN EXTRA-HEAVY-DUTY EQUATORIAL MOUNT with oversize castings and fingertip control. Ad- 
justable for latitude. Absolutely smooth action. Rotating base for easier orientation. © SETTING 
CIRCLES for both right ion and declination assure faster location of specific object. © SLOW 
MOTION in declination. @ 5 SHARP-VIEW EYEPIECES: 18-mm. Achromatic Ramsden, 12.7-mm. 
Achromatic Ramsden, 9-mm. Achromatic Ramsden, 7-mm. Achromatic Ramsden and 6-mm. Ortho- 
scopic, for 65X, 100X, 130X, 167X, and 220X. All precision-threaded, standard 11/4’’-diameter 
barrels. @ NEW DYN-O-MATIC ELECTRIC DRIVE, with totally enclosed self-acting clutch. © 6 X 30 
ACHROMATIC FINDERSCOPE with crosshairs and extra-firm twin-post mounting. Micrometer focus- 
ing, coated achromatic objective. @ FULLY ROTATING BAKELITE TUBE with double-thick wall for 
maximum strength. Polished rings of pure cast aluminum provide extra reinforcement for ends. 
Smart grey wrinkle finish, @ HANDSOME STEEL AND GRAINED-HARDWOOD TRIPOD with special 
tapered shank ends. Includes spreaders and heavily reinforced joints. No danger of collapse, side- 
play, or wobble. Sets up quickly anywhere; folds easily and compactly for complete portability. 








OTHER DYNASCOPES AVAILABLE IN 3-INCH TO 16-INCH MODELS — Quality engineering of precision 
instruments does not permit mass production. 
send your check or money order today, or write for free brochure. 


CRITERION MANUFACTURING CO. 


Manufacturers of Quality Optical Instruments and Equipment 


Dept. STD-60, 331 Church St., Hartford 1, Conn. 


Consequently supply is limited. For early delivery 
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Step up, friend. Sit yourself down at the controls of 
a UNITRON. Feel the sure response of the slow-motion 
controls. Note the extra-smooth handling ease. Observe 


the oversize components, which give UNITRON mount- 
ings strength to spare. 

if it’s an altazimuth model, you have micrometric 
adjustments for both altitude and azimuth. In the equa- 
torial models, you'll find the mechanism more sophisti- 


cated — but the operation is even easier. Here, once 
you've pinpointed your target, only the single right- 
ascension control is needed to keep the object centered 
in the field of view. You'll welcome the added conven- 
ience of the new flexible cable extension which brings 
the right-ascension control within easy reach — a 





: : big 
: reason 


_ UNITRON 
Sales 


are 
mounting: 





‘ 
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Equatorial mounting of the 4’”” UNITRON refrac 


new feature included with all UNITRON equatorials as 
standard equipment. 

Note, too, the precise slow-motion adjustment for 
declination. Scrutinize the precision gears designed to 
deliver generations of velvet-smooth performance. 
Examine the large easy-reading setting circles and 
verniers provided on the 3” and larger models. 

(What you won't see is the instrument’s complex of 
inner workings —a blend of the arts of the artillery en- 
gineer and the Swiss watchmaker that gives you an 
instrument whose response will be obedient to the 
slightest touch of your fingers.) 

And — while you're at it — don’t forget to look through 
the refractor. UNITRON’s optical excellence is the other 
big reason UNITRON sales are mounting. 


ad ay 
Sturdy altazimuth mounting 
with slow-motion controls as 
well as rapid motions for 
altitude and azimuth. 


UNT7 RON INSTRUMENT COMPANY © TELESCOPE SALES DIV. — 66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 


SEE THE BACK COVER FOR MORE ABOUT UNITRON, 

















Does Santa know you want a UNITRON for Xmas? 








NEW ACHROMATIC AMPLIFIER 
NOW FREE with each UNITRON 


UNITRON’s new “Achromatic Amplifier’ is a two- 
element, Barlow-type, negative amplifying lens designed 
especially for UNITRON Refractors. When used with a 
UNITRON eyepiece, it doubles the normal magnification 
of the telescope. Here is an ideal way to increase the 
usefulness of each eyepiece and to obtain the high 
magnifications that you have always wanted for plane- 
tary and lunar observations. The magnification factor 
of 2x has been selected as the most useful for general 
amateur observing under a wide variety of atmospheric 
conditions. 


Two types of mounting cells are offered: one to fit 
the UNIHEX Rotary Eyepiece Selector and one for the 
UNITRON Star Diagonal. Either type can be inserted 
or removed in a jiffy. There are no cumbersome tubes 
to attach, nor ever any need to adjust the focus of 
the ‘‘Achromatic Amplifier.” You merely use your regu- 
lar standard or accessory UNITRON eyepieces in the 
UNIHEX or star diagonal in the customary manner. 
The unique optical design matches the UNITRON objec- 
tives and eyepieces to insure sharp definition without 
loss of resolution. 


This useful and valuable accessory is now included 
as standard equipment with all UNITRON Refractors at 
no additional cost . . . another of the many reasons 
why the telescope you choose should be a UNITRON. 


The new ‘Achromatic Amplifier’ will be offered as a 
separate accessory to those who already own UNITRONS. 
Further details will be announced. 


HOW TO ORDER A UNITRON 


Send check or money order in full or use our Easy Pay- 
ment Plan, as described below. Shipments made express 
collect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quaiity, 
workmanship, and performance, and must meet with 
your approval or your money back. 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven't the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. (6° models available on special plan.) 


NOW is definitely the time to reserve a 
UNITRON for that very special person on 
your Christmas list who perhaps may be none 
other than yourself. Precision craftsmanship 
cannot be hurried and the number of UNI- 
TRONS which Santa will have available is 
necessarily limited. To avoid disappointment, 
order your UNITRON now. Full payment or 
the down payment may be made at the time 
you wish to have the telescope delivered. 
Remember, there is no substitute for a 
UNITRON. 


MANY Models To Choose From! 


1.6” ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 

2" SATELLITE ($7.50 Down) 6x, diagonal $75 
eyepiece, altazimuth mount with circles, stand 

2.4" ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4’ EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 

3” ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 

3” EQUATORIAL ($43.50 Down) $435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’’ PHOTO-EQUATORIAL ($55.00 Down) $550 


with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 


4” ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 
4’ EQUATORIAL ($78.50 Down) with $785 


eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 
4’ PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 
4" EQUATORIAL with clock drive $985 
($98.50 Down), Model 160V, eyepieces as above 
4” EQUATORIAL with clock drive and metal $1075 
pier ($107.50 Down), Model 166V, eyepieces as above 
4” PHOTO-EQUATORIAL with clock drive and $1175 
Astro-camera ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 
4’ PHOTO-EQUATORIAL with clock drive, pier, $1280 
Astro-camera ($128.00 Down), with 10 eyepieces 








New UNITRON View Finders 











Scobey 





UNITRON’s popular view finders with newly designed optics and mechanical features are better than ever. 
From left to right: 23.5 mm., 30 mm., 42 mm. 


1. VIEW FINDER (Used on UNITRON 2.4” Equatorials): 
23.5-mm. (.93’) achromatic objective, 6x eyepiece with 
crosshairs. Chromed brass tube. Mounting brackets with 


centering screws. Only $8.50 postpaid 


2. VIEW FINDER (As used on UNITRON 3” Refrac- 
tors): 30-mm. (1.2’’) coated achromatic objective and 
8x eyepiece with crosshairs. Other details as in View 


Finder 3. Only $10.75 postpaid 


“UNITRON 





3. VIEW FINDER (As used on UNITRON 4” Refractors): 
42-mm. (1.6’’) coated achromatic air-spaced objective. 
10x eyepiece with crosshairs. Duralumin tube finished 
in white enamel. Dewcap. Furnished with mounting 
brackets, centering screws for collimation, and mounting 
screws. This finder measures approximately 16’ over- 
all. It is light in weight, compact and small enough for 
use as a hand telescope furnishing spectacular wide-field 


views of the sky. 
Only $18.00 postpaid 
INSTRUMENT COMPANY 
TELESCOPE SALES DIVISION 
66 NEEDHAM ST. 
NEWTON HIGHLANDS 61, MASS. 


Note These UNITRON Features 


@ LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum bril- 
liance and clarity of image. Optics especially designed 
for astronomical observation. AIR-SPACED OBJECTIVES. 


@ REFRACTOR type of design duplicates the perform- 
ance of larger telescopes of other types. No mirrored 
surfaces to become oxidized. Superior definition to the 
very edge of the field. 


@ EYEPIECES of the HIGHEST QUALITY: Orthoscopic, 
Achromatized Symmetrical, Kellner, Huygens. Three to 
ten eyepieces included with each instrument. 


@ FINEST MATERIALS used throughout. DURALUMIN 
TUBE. Moving parts of BRASS carefully machined to 
close tolerances, and finished in CHROMIUM. No surplus 
components used. 


@ MODERN DESIGN based on time-tested engineering 
principles. HANDSOME APPEARANCE to which no illus- 
tration can do justice. 


@ EQUATORIAL MODELS have slow-motion controls for 
both declination and right ascension as well as con- 
venient clamps on both axes. Sturdy TRIPOD (or PIER). 


@ ALTAZIMUTH MODELS have slow-motion controls for 
both altitude and azimuth as well as clamps for both 
co-ordinates. Sturdy TRIPOD. 


@ VIEW FINDER with crosshair eyepiece. 
@ RACK-AND-PINION FOCUSING. 


@ Choice of UNIHEX Rotary Eyepiece Selector or STAR 
DIAGONAL and ERECTING PRISM for TERRESTRIAL OB- 
SERVATION. The same complete range of terrestrial 
magnifications as for celestial observation. 


@ SUNGLASS for solar observation. 


@ ADDITIONAL ACCESSORIES available to add further 
to your observing pleasure. 


Higher- and lower-priced eyepieces available fos 
all models. Prices include basic accessories, tripod 
and mounting, fitted wooden cabinets, and operating 
instructions. 


Get UNITRON’s FREE 





Observer's Guide and Catalog on 


ASTRONOMICAL TELESCOPES 


This valuable 38-page book 
is yours for the asking! 


With artificial satellites already launched and space 
travel almost a reality, astronomy has become today's 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs. 





Contents include— 


Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 

Glossary of telescope terms 

e How to choose a telescope 

Amateur clubs and research 
ograms 


UNITRON 





INSTRUMENT COMPANY + TELESCOPE SALES DIV. 
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS 














I Please rush to me, free of charge, UNITRON’s new Observer's | 
| Guide and Telescope Catalog 20-H. 
Name | 
Street 
! City State | 
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THE ECLIPSING VARIABLE 


ANY years ago, the German astrono- 

mer K. Graff wrote: “Of all the 
bright variable stars of the Algol type, 
apart from Beta Persei itself, RZ Cassio- 
peiae is undoubtedly the easiest to ob- 
serve. Its circumpolar location, its readily 
identifiable field on a line from Epsilon 
Cassiopeiae through Iota, its large ampli- 
tude and great maximum brightness, its 
short period — all these give the star a 
special significance, and I can scarcely 
name another object better suited for 
visual brightness estimates with small 
instruments.” 

The variability of RZ Cassiopeiae was 
discovered in 1906 at Potsdam Observa- 
tory by G. Miiller, and it was soon found 
to be an eclipsing binary star with a 
period of 1.195 days. Most of the time it 
is at maximum brightness, magnitude 6.4. 
When primary eclipse begins, RZ Cassi- 
opeiae takes only two hours to fade to 
magnitude 7.8, and two hours more to 
recover its full light. The general char- 
acter of the changes is well illustrated 
by the accompanying light curve, formed 
from 575 visual estimates made by N. 
Florja during the years 1923-33. It even 
indicates the shallow secondary minimum, 
only 0.05 magnitude deep, which occurs 
midway between the deep primary 
eclipses. 

A particularly interesting property of 
RZ Cassiopeiae is the marked variation in 
the length of its period. During the last 
decade the period has graduaiiy sGortened, 
and the minima are currently occurring 
nearly half an hour earlier than the pre- 
dictions from a formula that was correct 
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North is toward the top in this finder 
chart for RZ Cassiopeiae, and one de- 
gree is about 1.1 inches. Comparison 
stars are labeled with their magnitudes 
to the nearest tenth, the decimal points 
being omitted. In the same field is 
the Cepheid SU Cassiopeiae, which 
varies between magnitudes 5.9 and 
6.4 in a period of 1.95 days. 


CELESTIAL CALENDAR 


Universal time (UT) is used unless otherwise noted. 


STAR RZ CASSIOPEIAE 
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FRACTION OF PER/OD 


This light curve of RZ Cassiopeiae 
was compiled by E. Slexim trom vis- 
ual observations by N. Florja. Adapted 
from the Soviet gene “Variable 


Stars,” Vol. 5 (1937). 


in 1953. From visual estimates of bright- 
ness, the amateur can determine the time 
of minimum light to within a few min- 
utes. Hence, such determinations are 
useful for tracing the unpredictable fluc- 
tuations in period. 

To observe RZ Cassiopeiae, no more 
equipment is needed than 7x50 bin- 
oculars, a finder telescope, or a 2-inch 
refractor with a low-power eyepiece. 
Beginning about one or 1} hours before 
the scheduled time of minimum, estimate 
the magnitude of RZ Cassiopeiae in terms 
of the comparison stars in the accompany- 
ing chart. These estimates are to be con- 
tinued at roughly 10- or 15-minute inter- 
vals until one or 1} hours after midmini- 
mum. The time of each observation 
should be recorded to the nearest minute. 

An important precaution in observing 
RZ Cassiopeiae, or any other rapidly 
varying star, is to avoid bias. Each esti- 
mate should be as nearly independent of 
those before as is possible, and the ob- 
server should not be influenced by the 
scheduled time of minimum (which in 
any case is uncertain). 

The following predicted times of pri- 
mary eclipses include only those occur- 
ring during hours of darknes ss for North 
America. They are expressed in Uni- 
versal time, in hours and tenths. To ob- 
tain predictions of other minima, add to 
the times given, or subtract, multiples of 
1 day 4.69 hours. 

October 26, 3".1; 27, November 1, 
y Bi ae i [ee 4a a 8) 6:6; 18; 1.4; 14,60: 
19, 0.8; 20, 5.5; 21, 10.2; 25, 0.2; 26, 4.9; 
27, 9.6. “ia en 2, 4.3; 3, 9.1; 8, 3.8; 9 
8.53145 3:25 15, 79) 20; 20221, 7.3; 26; 
20:27, 637. 

This ephemeris is based on new ele- 
ments that satisfy the minima observed 
from 1953 to 1960. 

Readers who make observations of RZ 
Cassiopeiae are invited to send a tran- 
script of their estimates to Sky AND TELE- 
scoPE for analysis and evaluation of the 
times of minimum. 
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TRANSIT OF MERCURY 

Every observer in the Americas should 
circle Monday, November 7th, on_ his 
calendar. On that date Mercury will pass 
across the face of the sun. In Central and 
South America, and in the eastern and 
middle parts of North America, both the 
beginning and end of the spectacle will 
be visible. For watchers on the West 
Coast and in the Northwest, however, the 
transit will be in progress when the sun 
rises. 

This five-hour event begins at 14:34 
Universal time (8:34 a.m., Central stand- 
ard time) and ends at 19:12 UT (1:12 
p-m. CST), these times being valid to 
within a minute or two throughout the 
Western Hemisphere. The planet comes 
onto the sun’s disk at position angle 148° 
(southeast quadrant) and exits at 262° 
(near the west point of the sun). 

Mercury will appear as a round, black, 
verv small dot, its angular diameter of 
9.9 seconds of arc being only 1/200 the 
sun’s. Though too small to be detected 
without optical aid, the planet in transit 
is readily observable in a 2- or 3-inch 
telescope. Adequate precautions should 
be taken to protect the observer's eyes 
from the blinding glare of the sun. One 
safe method is to project an enlarged 
image of the sun through the eyepiece 
onto a white screen (see page 283). 

For detailed observing information, 
consult the article beginning on page 214 
of last month’s Sky AND ‘TELESCOPE. 


VARIABLE STAR MAXIMA 
November 9, T’ Cephei, 210868, 6.0; 11, 
RU Cygni, 213753, 8.0; 13, V Monocero- 
tis, 061702, 7.0; 14, R Reticuli, 043263, 
6; 21, T Eridani, 035124, 8.0. 
December 11, T Centauri, 133633, 5.5. 


These predictions of variable star maxima are by 
the AAVSO. Stars are listed only if brighter than 
magnitude 8.0 at an average maximum. Some, but 
not all of them, are nearly as bright as maximum 
two or three weeks before and after the dates for 
their maxima. The data given include, in order, the 
day of the month near which the maximum should 
occur, the star name, the star designation number, 
which gives the rough right ascension (first four fig- 
ures) and declination (bold face if southern), and 
the predicted visual magnitude. 


MINIMA OF ALGOL 

November 1, 17:35; 4, 14:24; 7, 11:12; 
10, 8:01; 13; 4:50: 16; 1:39: 18, 22:28; 
21, 19:17; 24, 16:06; 27, 12:55: 50, 9:44. 

December 3, 6:33; 6, 3:22; 9, 0:11; 11, 
21:00; 14, 17:49. 

These minima predictions for Algol are based on 
the formula in the 1953 International Supplement of 
the Krakow Observatory. The times given are geo- 


centric; they can be compared directly with observed 
times of the star’s least brightness. 





UNIVERSAL TIME (UT) 


TIMES used in Celestial Calendar are Greenwich 
civil or Universal time, unless-stherwise noted. This 
is 24-hour time, from midnight !to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7} PST, 8. If neces- 
sary, add 24 hours to the UT before subtracting, in 
which case the result is your stefidard time on the 
day preceding the Greenwich date shown. For ex- 
ample, 6:15 UT on the 15th of the month corresponds 
to 1:15 a.m. EST on the 15th, and to 10:15 p.m. 
PST on the 14th. 
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THE SUN, MOON, AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 

The moon’s symbols give its phase roughly, with the date marked alongside. 

Each planet is located for the middle of the month or for other dates shown. 
All positions are for 0" Universal time on the respective dates. 


Mercury arrives at inferior conjunction 
with the sun on November 7th, its transit 
across the solar disk being visible in 
Europe, Africa, the Americas, and the 
Pacific Ocean (see facing page). The 
planet then moves into the morning sky, 
and reaches greatest western elongation, 
20° from the sun, on the 24th. The week 
preceding and the week following that 
date are good for observing this —0.3- 
magnitude object, for Mercury rises about 
13 hours before the sun and may be seen 
low in the sky to the south of east. 

Venus on the 15th is a prominent eve- 
ning star of magnitude —3.5 in Sagit- 
tarius, setting about two hours after the 
sun. Telescopically, the planet appears 
as a gibbous disk 79-per-cent illuminated 
and 14” in diameter. Venus will overtake 
first Jupiter and then Saturn on the eve- 
nings of the 18th and 27th, respectively. 
In both cases, Venus passes some two 
degrees south. 

Mars is stationary in right ascension on 
November 2Ist and then begins retro- 
grade (westward) motion among the 
stars. At this time the reddish planet 
rises about three hours after sunset and 
is of magnitude —0.6. In a telescope its 
disk can be seen, 13”.1 in angular di- 
ameter. 

Jupiter in the middle of the month is 
low in the southwestern sky for nearly 2} 
hours after sunset, in Sagittarius, its 
magnitude being —1.5. On the 15th the 
oblate disk has an equatorial diameter of 
33”.3 and a polar diameter of 31”.1. 

Saturn is approximately 12° east of 
Jupiter and sets almost 34 hours after the 
sun in midmonth. Throughout Novem- 
ber its magnitude is +0.8. In a telescope 
the rings are readily visible, being 35”.3 
across on the 15th, while the planet's 
equatorial diameter is 15”.7.. The moon 
will pass some 4° north of Saturn on the 
morning of the 22nd. 

Uranus is at western quadrature on 


when it rises about an 
hour before midnight, local time, and 
crosses the meridian about 3 hour be- 
fore sunrise. On the 15th this 6th-magni- 
tude planet is at right ascension 9" 52™.2, 
declination +13° 41’ (1950 co-ordinates), 
and should be easily located with binocu- 
lars 13° northwest of Nu Leonis (magni- 
tude 5.2). 

Neptune is in conjunction with the sun 
on November Ist, and hence not observa- 


ble this month. 
WILLIAM H. GLENN 


November 22nd, 


MINOR PLANET PREDICTIONS 

Psyche, 16, 9.5. November 12, 4:55.1 
+17-49; 22, 4:47.1 +17-31. December 2, 
4:38.1 +17-14; 12, 4:29.1 -+-17-00; 22, 
4:21.2 +16-52. January 1, 4:15.4 +16-51. 
Opposition on December 3rd. 

Laetitia, 39, 10.1. November 12, 5:37.7 
+7-53; 22, sient +7-21. December 2, 
5:23.2 +7-01; 12, 5:14.0 +6-55; 22, 5:05.1 
+7-05. January 1, 4:57.4 +7-29. Opposi- 
tion on December 1ith. 

Harmonia, 40, 10.2. November 22, 
5:48.8 +21-07. December 2, 5:39.4 
+21-21; 12, 5:28.1 +21-35; 22, 5:16.5 


+21-49. January 1, 5:06.2 +22-02; 11, 
4:58.7 +22-14. Opposition on December 
14th. 


After the asteroid’s name are its number and the 
approximate visual magnitude expected at opposition. 
At 10-day intervals are given its right ascension and 
declination (1950.0) for 0% Universal time. In each 
case the motion of the asteroid is retrograde. Data 
are supplied by the IAU Minor Planet Center at the 
University of Ci ncinnati Observatory. 


MOON PHASES AND DISTANCE 

3, 11:58 
13:48 
23:47 


November 
November 11, 
November 18, 


Full moon 
Last quarter 
New moon 


First quarter November 25, 15:42 
Full moon December 3, 4:25 


Diameter 
2 5 


32° 54” 


Distance 
251,600 mi. 
225,700 mi. 


November 
Apogee 9, 9° 
Perigee 21, 4" 

December 


\pogee 7, 3° 29 270 


252,100 mi. 
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NOVEMBER METEORS 

Two rather sparse meteor showers oc- 
cur this month. The full moon will 
seriously interfere with observations of 
the Taurid shower maximum on Novem- 
ber 5th, but watchers should be able iv 
see some Taurid meteors for a fortnight 
before and after that date. The Leonid 
shower reaches maximum on the morning 
of the 16th, before new moon. At that 
time a single observer may see some 
15 meteors per hour; about half of these 
are associated with the shower. W.H.G. 


JUPITER’S SATELLITES 


The curves in the accompanying chart show the 
positions of Jupiter’s four bright moons, as seen in 
an inverting telescope, with north at the bottom and 
east at the right. ach horizontal line is for 0" Uni- 
versal time on the date specified, and the intersections 
of the line with the curves indicate the places of the 
satellites at that time. For other Universal times, 
interpolate between the 0» lines. The double vertical 
lines represent the planet’s disk. 

The lower section is intended to aid observations 
of the eclipses of Jupiter’s moons; d is the point of 
disappearance of the satellite in Jupiter’s shadow, 
r is the point of reappearance. The chart is from 
The American Ephemeris and Nautical Almanac; for 
further ex: re see page 446 of Sky AND Texe- 
scope for May, 


Jupirer’s SATELLITES IN NOVEMBER 


UNIVERSAL TIME 
West East West East 
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You'll find these fully professional features in every Custom DYNASCOPE?®! 


Exquisite optical systems, fully achromatic and corrected to meet the 
most critical research standards e Massive equatorial mounts that provide 
exceptional stability and embody the latest mechanical refinements for 
ease of operation. « Full sets of matched orthoscopic and achromatic 
eyepieces with wide flat fields sharp to extreme edges. ¢ Needle bearings 
carefully fitted on substantial shafts to assure movements so fine that 
they equal the ease and precision of a fine watch. ¢ Lifetime materials 
throughout, for atmospheric resistance and dimensional stability. ¢ Fully 
rotating tubes, with counterpoise to provide perfect balance during rota- 


MASTERPIECES 


ff 
a < frtctaton oer, OO a 


All sizes of these superb 
instruments are available for 
unusually prompt delivery 
... including this Deluxe 
12.5-inch model 


Every Custom DYNASCOPE is designed and built to meet such 
high standards and exacting specifications that it is the overwhelm- 
ing choice of schools, colleges, universities, and many well-known 
professional astronomers. Each of these magnificent instruments 
incorporates features that are years ahead in optical engineering, 
yet based on time-tested principles. Each is painstakingly produced 
and assembled by craftsmen who put careful workmanship before 


tion. * Rotary secondary supports to minimize diffraction, « Exclusive 
Dyna-mesh rack and pinion focus for smoother, more accurate focusing 
action. © Two-way pier tripods (Pat. Pending) in 6-inch and 8-inch 
models. 45-pound pier can be mounted permanently. Portable tripod is 
instantly removable for field trips. e Highly accurate electric drives, 
free from backlash, with fully compensating clutch. ¢ 8x50 coated 
achromatic finderscopes with crosshairs and extra-large 6° fields. ¢ 7’- 
diameter setting circles spoked for easy setting. Graduated with verniers. 
e Super sensitive slow motion flex line control ¢ Adjustable to all latitudes, 








DYNASCOPES 


in your 
choice of 
6-8-10° 
12.5 -16 
models 





speed. Each is required to pass, flawlessly, a long series of rigid 
performance and operational tests. Nothing is overlooked to make 
sure that these superb telescopes are the finest in their class, regard- 
less of price. Whichever size you select, we guarantee that it must 
measure up to this standard or your purchase price will be refunded 
in full. You can order with absolute confidence...and with the 
exciting expectation of new thrills and experiences ahead. 


CUSTOM DYNASCOPES—PRICE AND DELIVERY SCHEDULE 




















Colorful 

New Brochure CONVENIENT TIME PAYMENT PLANS AVAILABLE ON ALL MODELS 

Yours FREE! SIX-INCH EIGHT-INCH 10-INCH 12.5-INCH ee 

Send today for STANDARD DELUXE STANDARD DELUXE DELUXE DELUXE MODEL 

this fascinating 

new booklet that $265 $475 $385 $595 $895 $1,265 $4,200 up 

gives you the full Complete Complete Complete Complete Complete Complete 

ati nest : Nai acy Shipping Shipping Shipping Shipping Shipping Shipping Equipped 

specifications on all Custom Dyna- Weight Weight Weight Weight Weight Weight To Your 
scopes, plus helpful information to 80 Ibs. 150 Ibs. 145 lbs. 185 Ibs. 245 Ibs. 300 Ibs. Specifications 
guide you in the selection of your 21 Day Delivery 21 Day Delivery 30 Day Delivery 30 Day Delivery 




















next telescope. A postcard will 


bring your copy FREE! Standard Six and Eight Inch Models Do Not Include Electric Clock Drive, Setting Circles, Slow Motion Control Or Pier 


All Telescopes Are Shipped F.0.B. Hartford, Connecticut * No Additionai Charge For Packing and Crating 


© Copyright 1960 Criterion Mfg. Co, ® TM Registered U.S, Pat. Office 


CRITERION MANUFACTURING CO. 


312 


Manufacturers of Quality Optical Instruments 


DEPT. D-43, 331 CHURCH ST., HARTFORD I, CONN. 
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respectively; also, at 7 p.m. and 6 p.m. on __ by Arab peoples centuries ago. The Great 
December 6th and 2Ist. For other dates, Square of Pegasus is formed by four: 
The sky as seen from latitudes 30° to add or subtract 4 hour per week. Alpheratz (now part of Andromeda), the 
50° north, at 9 p.m. and 8 p.m., local Many bright stars now overhead have _ horse’s navel; Scheat, the shoulder; Mar- 


STARS FOR NOVEMBER 


time, on the 6th and 21st of November, names that are corruptions of those used _ kab, the saddle; and Algenib, the wing. 
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NISHIMURA 6-INCH, 10-INCH, and 8-INCH NEWTONIAN REFLECTORS 





All Nishimura telescopes described here are manufactured to meet the exacting standards of the professional observatory. Biela Observa- 
tories, Inc., presents Nishimura astronomical instruments with the assurance that you will be satisfied with the quality and workmanship. 
If an instrument does not meet these specifications to your satisfaction, the full purchase price will be refunded. 


OPTICAL SPECIFICATIONS 
6-inch: focal length, 54 inches; £/9 
8-inch: focal length, 64 inches; f/8 
10-inch: focal length, 80 inches; f/8 
Optical accuracy: Vg-wave sodium light or better. 


Mirror and diagonal ground on back and edges for precise posi- 
tioning; both mirrors flotation mounted. 

Full complement of eyepieces: 4-mm., 6-mm., 9-mm., 12.5-mm., 
18-mm., 25-mm., 40-mm. Give the following magnifications: 6-inch, 
33x to 333x; 8-inch, 40x to 400x; 10-inch, 50x to 500Ox. 

Finderscope: 

6-inch: 7x achromatic finder, 1.2-inch objective, 5-degree field. 
8-inch: 8x achromatic finder, 1.6-inch objective, 5-degree field. 
10-inch: 7x achromatic finder, 2-inch objective, 6-degree field. 

The 3-inch refracting guide telescope is standard equipment on the 
8- and 10-inch reflectors (not illustrated on 8-inch). Focal length, 
45 inches, £/15, mounted on main 
tube, with prism-type star diago- 
nal. Four eyepieces of your choice. 


\ 
— \/ 
/ | All eyepieces, including one 
universal solar filter, furnished in 
\ a neat wooden case for conven- 





<< ‘ ience and protection. The eye- 
—_——_ —_ pieces fit both the reflector and 
rt auxiliary refractors. 

— 
‘ ; 
IIT Tse Cet 


DISTRIBUTOR 
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ENGINEERING SPECIFICATIONS 


Heavy cast-aluminum tripod for the 6-inch reflector; massive cast- 
iron pier for 8- and 10-inch, with adjustable double pier plate for 
precise polar alignment. 

Cast-iron German-type equatorial mounting, adjustable polar axis 
with graduated latitude indicator. 

Brass setting circles with vernier reading (no vernier on the 6-inch 
reflector), accurately engraved for right ascension and declination. 

110-volt, 60-cycle, sidereal-rate electric clock drive with heavy-duty 
motor. 

Manual slow-motion controls on 6- and 8-inch reflectors; electric 
slow-motion controls on the 10-inch. These controls operate in right 
ascension and declination independently of the sidereal-rate electric 
clock drive. 

Positive clamps on both right ascension and declination axes. 

Steel tube with machined cast-iron end rings, precision-machined 
rotation saddle. 

Precision rack-and-pinion eyepiece holder with three sizes of adapter 
rings. 

Four independent counterweights on threaded shaft for accurate 
balancing. 

All castings and tubes are finished in high-quality enamel. Castings 
steel grey, tubes off-white. 

All hardware chrome plated. 

Metal covers provided for all optical surfaces as added protection. 

Total net weight: 6-inch, 90 Ibs.; 8-inch, 284 Ibs.; 10-inch, 490 Ibs. 


Prices, f.o.b. Anaheim, Calif.: 6-inch reflector, $495.00 
8-inch reflector, $995.00 
10-inch reflector, $1,495.00 


Biela Observatories, Inc. 


325 BERRY AVENUE, ANAHEIM, CALIFORNIA. 
FOR NISHIMURA ASTRONOMICAL 


PHONE: KEystone 3-2207 
INSTRUMENTS 
































a complete line of Astro-Science Equipment 
available from __ source! 


A complete line of Astro-Science Equipment is available from ONE 
source ...a great advance in the history of astronomical education. 
Now you can obtain from just one istributor all the major 
equipment necessary to establish an astronomy department in 
your school, college, or community. A complete line of 
planetarium projectors and astronomical telescopes has 
been added to the Astro-Dome line through our new 
association with the Goto Optical Manufacturing Co. 


PATENTS PENDING 


Designed and priced for modest installa- 
tions, in domes 16 to 30 feet in diameter. 
Optical Projection. Like their big relatives, 
the Goto Medium-Size and the Goto Large 
projectors, $1 and S2 have optical lens 
projection systems throughout, producing 
sharp star and planet images on modest- 
sized domes. 

All three essential motions of the projec- 
tor are obtained with motor drives. There- 
fore, the daily motion (rising and setting) y . 
of the stars may be reproduced; the great y 

change of precession of the equinoxes (a ie 

25,800-year cycle); and change of latitude, ie aS 

permitting imaginary voyages completely j 

around the world in either direction. 


~ 


THE ALL-NEW ASTRO-DOMETTE 


Nm 








GOTO Si and S2 









PLANETARIUM 3 The celestial equator, ecliptic, and Milky 
PROJ ECTORS Nay are projected. 

4 The supporting stand is heavy and rigid, 
and designed with a horizontal east-west 
axis, as it is in all large planetariums. 

5 Setting rings for the diurnal and preces- 
sional motions. 

6 Individual projectors for the planets, sun, 
and moon. 

GOTO 
6-INCH (15-CM.) 
EQUATORIAL A large refractor with the finest features, Astro-Domettes have been developed 






ready for immediate installation on its heavy for high schools and junior colleges. 
metal pier. Equipped with setting circles These units are fabricated on an as- 
and slow-motion controls—a versatile clock- sembly line basis, resulting in high 
driven equatorial. quality yet modest cost. Because 
































OPTICS: The achromatic objective has a clear 
aperture of 150 millimeters, f/15, focal 
length 2,250 mm. It resolves double stars to 
about 3% second of arc and detects stars 
fainter than magnitude 1212. Seven eye- 
pieces are provided, as well as a finder 
telescope, of 50-mm. aperture and 12x mag- 
nification. 

ACCESSORIES: Star diagonal, Herschel prism, 
two sun filters, a moon filter, star spectro- 
scope, and accessories case. 


FINISH: Instrument finished in white and 
light gray. 


sections are stamped or molded, 
dome components are uniform and 
interchangeable. Astro-Domettes are 
available in sizes of 8, 10 and 12 
feet outside diameters. In the space 
age, progressive schools will want to 
include this new aid to education in 
their science departments. Domettes 
are available in pastel colors. 
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: ; ‘ . A Johnny abandoned his 24” screen 
The shadows that shiver and shake on the TV screen are shivering and shaking in for this 2.4" Unitron refractor, 


somebody else's living room tonight. Johnny has discovered something new. complete with its handy, handsome 

He’s traded the fleeting, flickering ‘‘thrills’’ of the 24 inch screen for the Ey ee 
timeless excitement and majesty of the night sky. 

He's traded the nervous rattle of the private eye’s gun for a ringside seat at 
the stupendous nightly fireworks in the heavens. 

He has, in short, discovered astronomy. 

Nothing better could happen than what happened to Johnny. And it happened simply 
because someone took the trouble to awaken, nourish and satisfy a lifetime of curiosity ; 

: : This is a close-up of the Unihex 

in Johnny by making him the gift of a fine telescope. Johnny is using. It’s 6 eyepieces 


Someone, not so long ago, gave Johnny a Unitron. in one, an exclusive with Unitron. 
One of a complete line of accessories 


UN/ ym ON to multiply your viewing pleasure. 4 
INSTRUMENT COMPANY « TELESCOPE SALES DIV. — 66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 


SEE PAGES 308 AND 309 FOR MORE ABOUT UNITRON. 














